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7-2.4-7*7 (FD7H^>, EP 0 139 421), ( 8 ) - ( ( 3 . 4 
- : /tFD-Z - (7i:Jlr-/H) - 2H-1 - A OyC77-6-<fA) /H- 20 
f 7 y y 7 7 - 2 , 4 - 7* * 7 ( X 7 7 y 9 y 7 . EP 0 207 605 B 1 ) , 5 

- (2, 4 - 7 * * v f 7 y y 7 7 - 5 - >r k x f h ) -2-*p*7-n- ( 4 - k y 

7A*D*?A-'X7 7/l/) / X777$f ; (KRP297. JP10087641-A 
) . 5 - C6 - ( 2 - 7 A * □ - 7 7 A * =t= 7 ) - ^ 7 H > - 2 - 4* A / f A] f 7 
y y 7 7 - 2 . 4 - 7 7 (MCC555.EP0 604 983 B 1 ) , 5 - ( C 4 

- (3 - (B-^f*-Z-7i:*-4-*tt/H) -1-*ty?DC*) - 7 
ilJU - /fjn -f7/'J 7 7- 2. 4-7*7 ( 7 ^ 7 H '/ 7 , EPO 332 

332), 5-(2-^7fAX;U7KZ)l/)-f7yy77-2. 4-7*7 ( A Y - 
31 637. US 4. 997. ?48),5-([4-(l-^f^-7 7D\*7il, 
) ^ I- + 7 ) - 7 x Z h ] ^ f h ) - f 7 7 y 7 7 - 2 . 4 - 7 * 7 ( 7 7 y 9 7 7 . 30 
U 8 4. 2 8 7. 2 0 0 ) I* . * 85 X © 1* ?> <!> JS & W IC 31 ffl U X W t IC , t tl T ft - 
JfiW#^!»8yiC. 4 t*L 4 i'n»ICft^»<!)ll*Ji*irJ:6fX*fll<!)*l»4a»Cl»r*l7a» 

-Hit?. DRF21 893yj;C/5 - ( C 4 - (2 - (2. 3 --/C F 0 O F - Jl- 
1-U)lht?) 7i:*] ^f*) - f7yy7*7-2. 4-7'*7<9ilSli. B 
. B. LoUa,y et a.1. . J. Med. Ckem. 1998. 4 1. 1 
61 9-1 630 ; 1 627fiftcfcC1 6 2 819 &>Zd,fi£Z/Zf£ IE 1(7117111. 
5 - [3 - (4-?DD7iIil) ] - 2-7-aezA] - 5 - 7 i I 11/ 7 II- J I A ) - 
f 7 7 y 7 7 - 2 . 4-7*7, J),t:J<Aff7i:IHf Zl?SiL UUT-ffimZ 
flb<i)<be!tti<i)6@»tt.J. Wfode I etAI.. J. MeoL. CUm. 1 40 
998. 41. 1 084-1 091 IC IE «! <0 75 & IC ft r> 1 Hfi ? 3= 3 . 
[ 0 0 8 5 1 

*flC,MCC555l3:,EP 0 604 983 B 1 5)491, 3 0«l)U45ftlCH5t 
©^jICUTSQ^-??; X 7 7 y 9 y 7 tt . EP 0207 605 Bl©6M52fif55 
II U 7 1 6 ft fCSim© «fe ? IC . *fett24I<?>SJS^J27tU <U28tSil7 : 
77^7'J ^>fiJ:&5 - (4 - [ 2 - (5-*fA-2-7xZ;U-4-**-9-yy 
A)-Xh=t=7)] / ^77;i/)-f7yy7 7- 2.4-7 , *7 ( B M - 1 3 . 124 
6)tt. EP 0 332 332 B1Q81. 42ff«UU54filCl/fvO)J:?ICt-?5Q 
7j?U. AY- 3 1 6 3 7tt. U 8 4. 997. 948948. 32fi«l)L5lfflC 
^/fv®J:TIC.- l tUTD7 , 7y^y7IS, EPO 306 228 A199H. 32<7« 50 
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uu40fiicl/Tv?>j:-?n:bT. »*u<tt«t» A t<?)TU'f>eJl>;bT. ft S -? ? 7 

. D-/7'jr/>ft, Witt* AVAND I A ( S H iS « ) 9ffi«f?!pig0^«-?tt4-? 
5=3. hD7H/>8. flJ *. I* R e Z U I in ( S » ft « ) . P RE LAY ( S » jft « 
) , ROMOZ I N (SSiftS) ( 3? Sfl ) *fcttN08CAL(SSftSO ( B *) 
cpfflfc?^l&<9r*«?##??7.etf7'J? v />tt.EP 0 193 256 A 1 <PK 
M 2 C IS * <?> <fc *? IC , »$U<tt-HKmr#«-?a#?? : ?. iB^OSiOftSCBD 
T . t?^7'jr/>tACT08 ( 5»ift « ) ® iS«? * » © »« ? » * t J C * ^ ft 

j/7'jr/>». i?jxif. us 4. 287. 2 o o onmm 1 3 c i m <?> <fc ? 

[ 0 0 8 6 ] 10 
3f7 i ;^>SPPARr7^:^», K C N - (2-*l>}M*7xZ*) - L - f 
□ 5/ > « « # . ffi *, I* . GI-Z62570ftJ;&»JTT501?ft7. 
*Bfl|fflg-?£fflt7fflli r;!PPARr/PPAR73:XH tt . |5]^ICPPARr 
^PPARa973:ZI-?>iJftft»ta4tI. »t L llilP P AR r / P P AR 

7 zr z z t- » . J^icco - [ (**yt^/!):*7*3tv) 7i:*] 7 * a >» ft J: 

6f^Qa»ft. Cfc?mcWO??/0 8 5 0 1 CE«!<lHtaftDRF-5 54 1 58ft 
J;& Fwkai in Diaktes 2 0 0 0, 49 (5). 759-767 c 
8E*<3Hta»NC-2 1 0 0 ? ft 7 . 
[ 0 0 8 7 ] 

# £ U < tt . 8t»KIPIrt75/ ,, 7Aa*fta»tt. if-!S(5t - 7 > h ( c k e I an 20 
t) <9£SttCfF3-?3 ! 3A?5/"^iS#?ft , ;« 3i+-7>htta-t:FOt^D 

KDt!/ey^/>. ft c s t am « ft c j; v * m n • © - » * * 3 

US 5. 8 6 6. 5 6 3<9SI&flJlClE*l!<Z>e0, fcfctt^^RlttCfFSUtt**?** 

o 

[ 0 0 8 8 ] 

( ! /^U-777:F) ft £ <9MIti&<?)tSStt . SM?ft«;. Wern 
era.ndJa.mes Bel I. J . Clem, Soc. 121. 1922. 
1 7 9 0-1 7 94 tMWcmiKt * h * )V $ > tt , flUttGLUCOPHAG 

E (lill) ©ifta?ip JIB * 7 . 

[ 0 0 8 9 ] 30 

? 7 . HJlStecSttafcGWfft*. 4>Va',i>#2&J«&EI3-<i>#JCtt. 7 >U 3 IT > 
**#7>*irzXI* (±j$) . 7Jl*z^R*»*#. > (incl-eti 

n ) * * € > . !tfC7^a=r>« / H7-ff : -1 (GLP-1) tfeRGLP - 1 73:7 

h , e-Ji§3'($r N / | j>ssi$7>?irz7vK, ate#cti[»ft*7xz*pft»»ft. 

Sl>glllD-7i:Jl77:>ai*fiJ:&T. Pa.?e et olI in Br. J. 

PUMnaco I . 1997. 122. 1464-1 468 ClE«t!?>BT8 6 7 
5 8 2©J:7«S»»ftB'(>3>i V > * 96 ffiJiUtt S * tl 7 . 

[ 0 0 9 0 ] 

z ;u * z ;n * $ * * tt , « *. a . 7 y y t « e c ( » i csoxep id) . 7 y 7* y 40 

h" I y Ur iie) . 7 H > 7 7 S F (? I itencla-mide). 7C I- 
M= If § K . 7DD7DASF (cl I O r O P f O Pain i ie ) , 7 'J 3? li 7. 'J F ( 

* I i tornu^iie) , Fi/nF, h7tSF, 7'JC-ZF ( * I i P i 2: i 
d e ) . % h 7 9 $ K , 7 U + K > ( * I i^uidone) . 7^ + t§F (?ly 
k e x a m i d e ) » 7 x > 7* 9 $ K (P l>en Utam iAe) JfettFil-7 77^ 
h" (tolcxclamide) ; ^UTftH <R7'^C ') F ( * I imePifi 
de) *fett7';97-yH-?^7. H/^F. 7'J / K>?7$H : . 7 'J 7 7 '/ F , 7 

y 7j? ;u x y k . 7 y * p > . 7 y y + e c p ft * c 7 y c y k » . m x is . suas 

TINON HOECH8T ( a&ffiffi ) . AZUGLUCON (9SM) . D I AM 
ICRON (SSifitt) . GLUBORID (Sttft«) . GLURENORM (fiSfi 50 



JP 2004 503531 A 2004.2.5 



80 . PRO-D IABAN (S!tift«) fiiCAMARYL (S8AW) <9 A $7-^16 

t ft 7 i) J r# * 3 . 

[ 0 0 9 1 ] 

GLP-1tt.ffJX.ISW. E. Schmidt liCi'i D ia-leto I id 
28. 1985. 704-7 07 C, 117U85, 705. 4 8 3 IClSHi? tlfe^l 
Oi/i^ttinsu I inotropic) >>A7H?Ji3. *BSSBg7£fflt 
2ffll§rGLP-l7DrzXKJtt.itflCU85. 120. 7 1 2. U 8 5 . 118. 6 
66.U85. 512. 5 4 ?. WO? 1 /1 1 4 5 7 J(J:& C OMkOV »J C 
J: V J. Biol. CKem. 264 (1989) 12826 IU H * 7 ft 7 U 3 
GLP-1 ( 7 - 3 6 ) N H 2 <9 £ S # ft J;fS«lft 1 14 t J . ffl £ l"G L P - 1 7 10 

zrzxM c i* . He. ^^/tc+v^maj^K-g^tt^AJ-^ 3 6 # . glp-i ( 7 - 

36) NH 2 *^9 3 7Sgi()tI?G l/CSJi^'iftTllJGLP-l (7-37 
) <9*7«<t£%ft<fc^7<5£Sftft<i:&<&M#ffS3:ft. t ft C tt . GLN' - GLP 
-1 (7-37). D-GLN' - GLP-1 (7-37). 7-t2f^LY8 9 -GLP 
-1 (7-37). LY8' 8 -GLP-1 (7-37)<fr«fc&f.!HlCGLP-1 ( 7 - 

37) OH. VAL 8 -GLP-1 (7-37) . GLY 8 -GLP-1 (7-37) . 
THR 8 -GLP-1 (7-37). MET 8 - GLP-1 (7-37) ft <fc f 4 - ^ 

§r i /?Dt;^:ii-GLP - i £ . JficfttuiK&tt. GreiJ % 

C*'J D io-teto I oHa 1 999, 42. 45-50 IClE«J7ftfeGLP 
7irzXKll^«:x+i2-> , >-4(exendin-4)-?^3. 20 
[ 0 0 9 2 ] 

*B8SBS-?«ET3ffl!S r/3-fflB^:$$r^y>f*Sft7>*jZXM tt . WO00/ 
7 8 7 2 6 C, 1l7ffJJ.ffiPM8 8 1 2«V«). Worn? ^J: 1 ) J • P k a- r m 
olgoI. EXP. Titer. 1996. 278; 82-89 CllW? tl t 9 9 
«fc!>$Hbea"tjS<**Z. 
[ 0 0 9 3 ] 

fil»R*7xZ*BBt»*#tt. aSKtt'JA^'JiH (CePa? I inide) * 
fett't^EltfllC-ffFSOitZH-J&S. 

* » * U < tt . Ht«R*D-7i:iHHI**tt. ^ t 7 'J : P (nxte>l in 
ioLe)**.tt i t®E»ttcSFei/»2»?*»?. 30 
[ 0 0 9 4 ] 

(N - C (h7>7-4-O?0«V70\ ! t : 5/A) - 3 K 7l? Z ;U ] - 
D-7iZll77:>, EP1 ? 6 2 2 2 3i<t;yEP5 26171) SJ; ^ 'J A 7 'J I 
( (8) -Z-IhtV-4 - (Z-[C8-^f*-1-C2- (1 -Ctyv:*) 
7iZA] 7f II] -7$/] - 2-^tVlf JH ^Slii. EP0 1 47 850 
A2. »C6lHQX»fl1 1. fiJ:9EP 0 207 331 Al)tt.£J&H<?>&*> 

©smwicsifflufeXSK^ic. j tiiirn.-«tt»oHac. ^ftYft5tc<tft»©a*ffi 
a* j:6f**«i©«»aj«»ci!Hatr ft7ft . £&£j*$»<4> ws. iiisafi^^ast: 

* t . Cft>i<Dfl4f»t#aiU-7*ffl«®-»Vt2. *«Bit?«Ht^f 7y:F 
©ffiEtt. EP05261 7lBlSfcttUS5. 488. 6 1 0 CS^I«rft7llJ 40 

e<?><i><fc"?c. tt a * ( * » ) tat*, cn^wi, » c . ixassuu 1 o<5W 

88 7* tt . fltU <ttBJfetJHS, .fc'lftf UBHItflt?. l M7yil : tt. ffJ 
JtttNovoNorm (Bttfitt) © ft«? 1* HE * ft 7 I) J 7* ft # 7* $■ 2 . f r 7 V 
Z^tt. ffltKSTARL I X (Stkfitt) ©AfcT-iPISrftTllI^fiT-SS--?^. 
[ 0 0 9 5 ] 

a-r^D^r-tfltlSS^B:. *fc*g^ajMt»ftfcftt»tt^««»»Cl*** 
3/J\H©a-7;UD5/y--t?B*tJlSt?. *«*ttCffltt«Mt *t <?> J: "? 

5Mt W <t> #J tt . (a.coiM)OSe) . N - (1. 3-7tl : Ot5'-2 

-7-Df/U) A'H-A7$> ( v a. I iola-tmine) (3C7'J3C-X ( v o * I i 50 
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fcose) ) ft * * 1 - f jff -v/y'JYO^ (Aeoxxno j i r i m y c i n ) 
»»#$7Uh-il (mil I ltol)?»J. 7 3 ;U - Z . 4" . 6" -*fT* 
tV-4* - [(18)-(1. 4. 6/5) - 4. 5. B-MKFD + S'-S-tF 
0*->/7;U-2--7 70-'\ = t = -yz.'l'73;/} 7AhFy*-7?IU. 7H*-Z 
OflUitt . 0 - 4 . 6-^7'*ty-4-(Cl8. 4 R. 58. 68] - 4. 5. 6 - 
hUI'Dty-8 - (tFDtV^U) - 2-->70M=O-1-'f^] - 7$/ 
j - fl -D-7*:C5/5'* - (1 M) - 0- a- D-7*3C?MJl - (1 T4 
) -D-7fcnC5/-Z*U7E«0fc<!>*H«-?fc7. 7 D (U84. 0 6 

2. 9 5 0fiJ;&EP 0 2 2 6 1 2 1 ) I* . 8 31 M C 31 H U X M <P C. - & » o » 

7J*»-Xt. WtttGLUCOBAY (gStfiJt) ©li?'! 5 
l?»l?ft#tKV#«I**?*J. $ 7 'J h - it I* . ffl^lf D I A8TABOL 5 0 

[00963 

GLP-1Jllft0JIA*ttflllB&B?0tlCI*. J. CI in. EnAocr i no I 
Metafc. 2000. 85 (3). 10 4 3 - 1 0 4 8 cEf(?t<!). MlCC 

fi^ Diaietes Ca^e 1 ??8 ; 21; 8 9 7 - 8 93 IC IE 20 
K<9t<9. }flC7$y>Jy,fc&' i t<?)SWft. X, I* 7 7 'J > f P (PI-O.IH I inti 
oLe) Ctl«JCR*r*H*)«t?tt*ll. 7 § 'J > I* . 0. G . Ko I 

termin ICJ:^ Dioiletolo»ia 8?, 1 996. 492-49 

9 ic t lew r ti t i) ? . 

[ 0 0 9 7 ] 

r a 2 - 7Fl/?y>7>>3:7H 0 ffl c tt . Dia-tetes 36. 1 987. 
21 6-220 CE«<D§77 l JV k -JL ( m i d ol I I izole) - 

[ 0 0 9 8 ] 

6 $ r* t , h « c s * *n . 

[ 0 0 9 9 ] 

**fli5#i»eBjiLiiXJi*il?tt. r«j«?«t»ER*ftd»tt. ?t7 yzf 1 . y /c 

7 y z k - * f- * iv $ > . d : /7 i H!^>, e*7yr/>. k □ 7 y 7 y > » 7 y y * 
ccf, 7 y 7 y k , 7 y 7 7 s f . 7-t2f- / \*-7^i ; . 7 □ □ 7' □ a $ k . 7 y ac 

IJiJF, HI/7?$F, h F > 7 ') C 7 F . It) R, 7 * $ K . 7 'J + K > . 7 'J *\ 

tt§F, 7i>7nF, Hl ! ;77§F, 7^C I JFS < I:&7 | ;97 ! /F, * tt 
^Q^?«^^!l»<?)EStelCl ! FSU#2m#'i«2P# l i3i1R7t1.Z.*t»*UU<?)tt 

. s^r7'j: f, yA7yzF*fett/h*^s;>-?&y. -?->iic. S<C?T7H 

7- > . D77'jr/>^ttFD7 l H 1 />?J)J. 40 
[01 00] 

□ -^g^, - ft £ « jgj & £ 7- In] £ 7 ti Z i8tt»K®*lttt. r t k e 

Merck inAexj ®Sfi». Uttflitt Patents inteCnati 
ona.l (fflU. IMS WoMi Pui I ications) «¥<5f-M- 

[0101] 

He. 7^7f 7A^7f - I V (DPP-IV) # « ID 2 £ « . »C»R*. C 50 
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V7«C28»SII. 7)lrD-XBttT4 (IGT) QJttt. ««t>a^.$lft^Ka 7* 
□ -X^Ett, «U*fe7 5/ K - V X . ^h>ffi. SHIP*. KMUE* *Z*#ffl ft. HIS 
h Z>«*l». iifi<9gM. * fcttJGtlCfiUIT. * 56 * C £ 3 fi ft tt t 

C01 021 
[01031 

* IE wis. r^c, R*. «-n*feo:aa««ffl©fe»©«mtvttc. *««cj;h 10 

ft»*fctt*?g8HC«t:3fflfttttSfr, aiBAv!r- ! /i:«t? 
[0104] 

x © s * w i* . **rccsa7*iztt*tt«toft»»*&f j t®ftfletsi*. u » u « ^ ^ 

. uti »> ttfflmsiaB § tt£ it ® fc <J)7ifo 3 c * t . aSSlCSPf^ *7fc 2 . 
[01053 

n^m 1 

1- [ [ [2 - C (5-5nn-2-e"J s /z^) 75;] -1. i-^^finfju 
7$/] *] - 2 - v 7 / - (s) - e □ y f > - »• * 

A. 1 - 900712? JI/-2 - (8) - 5'7/CO l J ! /> 

^««in:J» ti9DQ7CHaft*20. 09- (180. Ommo I ) fiJ;&KlS 20 
J U n ? 7 H 0 . 70mmol)<«)TK ! 7tHD77>}S58l50rinLt. L - 7* □ 
■J > 7 § F 2 0 . Of (180. OinMO I ) <9 f f- 7 t F O 7 7 5 OOmLC 

. 4 5*^#^7iTl/7»J0Lfe. Xll-*. C©Si»t?I?7 ■$ C 2 * IB . 
C1K Ufe.Xll?. *y-)/»»tBitU«ICJg«tt 11. H»tNa 2 80 

4?tt»rttfe. jRu?. Na. z 8o 4 t fflbT^su.c^se© littc. k y 7 

Jl^DBKIAtt (25. 0 m L . 0 . 1 80mmo I ) t-fiCSSlDUfe. iS 

-tovoLp) ?»»u HiciiiT ^ t kid u t aw® h y 7 ;u 

t tt * U . DhAy??«lll;it. C <?> tt £ » ft t . 3 Is! £ IS U £ . 

[0106] 30 
SOJtit. BKxf;U^2K)£©ll?*Etfe. Sll?£XltllincMlllU. » 

u?*atBiinT20»#i/fe. an?. dt>tt^*«« t * *i&7K-?s&it7 8fea 

U . ««7 7 % V 1 LtVLlk? tt . &*l£Z/»m\j 7. 1 - ?D07fif*-2 - (8 

) - 5/7/t?ny s />t*eiH#*L7»fc. 

»> 2 i) tt . flj*,tt2-xfA'- / \*?>Bt/*?iut;>-K 'j^«yoi§»tiiH7 

S/IL7, jg* t 5*fi I, Sfc. 
[0107] 

CH 2 C I j 6 0 m I #A^.2 0 Om I 97 7XDC. 1. 8 5? ( 9 . 2 7 m m o 
I) Q2 - [ (5 - 5DO - 2-Cy:^l) 7§y] -1, 1 - VXf Jllf J175 40 
> 9r 3 . ?5HK 2 COj tilitOl, EftataKftt-yitSPUfc. C<9^2Piift«5 
C . C H 2 C I 2 3 Otn I CiSSUfe, A)?flHUfc±G9JI4l;»<td«1. 20? ( 

7. Mmmol) t*J»-5<«;^*iouj£. £ b ! ft 3i> ? . f I? 2 B ISffi u Jt . a 

U7K 2 C 0 3 t &7tt£ 0 , lltOhA»??lll*. 8 IM8/B 

i O t a. * e FIolS/v ?DYh7 ! 77<--7XT^t««L.^4b^fl/> t f<939g 

^» / -*»«t»i»vu7ii)7. *Joi»«t -7 y * dr^±7«su , &8tmsr# 

*<9*H4tft»t. tt*tt«fiH**L7»fc. 
[0108] 

c. *H4tft»®siK 

±EB ) 7lSHUfe)S«IJaS4bft?»tffi5(lTK7tKD77>20m I C»»U fcft. ft 50 
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iSficmt**;? zt 2 oDiiigu z. & b » t 5 id- mm u. omv??. »: i i -? 

SS7K>7--?*IIU. * H <k ft «» t . B£ & 1 64* -1 B6C9*7«7nfi<9l#)! 
171^.. ' 3 C NMR ( P P m) = 1 1?. 17. 
[01 091 

ol) 1 - C2 - [ (5-v7/-2-cy s /:)t) 75/] -1. 1 - y * f a x f A3 
t) 1 - [2 - [ ( 5 - I- '/ 7 A □ * ? A - 2 - C '/ y Z A ) 75/1 -1, i - y * 

nin] 7i> : 10 

c) 1 - [2 - [ J^>/^1) 7 5/3 -1. 1 - y^f Alf*] 7 5 7 
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A) 1- [[C2-[ (5-77^-2 - ey7"Z A )7$y]-1. 1 - Y ¥ h JL¥ 
A3 7 § / 3 7 t! f A 3 -2-77/- (8) - C 0 '/ 7 1 7 &8t£g , 661* ( ftt & 

= 4T - 4?t, ' ' C NMR 6 118. 87 P Pin (CN) ) H7 ; 30 

B) 1-[[[2-[(5-M.)7AtfD*?A-2-eyy , ZA)7SS/3-1. 1 - 

Y X ¥ A X ¥ A ] 7 3= / 3 7 -C f A 3 -2-77/- (S) -CCiyyy-»Bt», #7 

* 7 * *• 6 H # («jfe=170'-172t:. 13 CNMR 6 11?. Si PPdi ( 
C N ) ) H7; 

C) 1- [[ C2 - C (4-/U ^7 y^T A) 7 $• / 3 - 1 . 1 - V/HIH] 7 

$ / 3 7t!fA3 - 2-7 7/ - (s) enyyy*Bii*. 6 6 a # (i^ = 4o* 

-42t, ' s C NMR 6 118. 11 P Prti (CN) ) H7 ; 

D) 1-C[C2-C(3-7Da-2-CyyzA)7$/3-1. 1 - Y -X ¥ A- X ¥ 
A3 7 § / 3 7 XI ¥ 111 - 2-7 7/ - (8) - CD '/V ?t7S706i 

* ( ft£ jSi = 1 4 4 ' -1 46t, ,3 C NMR 6 118. 2 1 PPm (CN) ) U 40 
7 : 

[01173 

E) 1-[[C2-[(4-f-y7A^D/fA-2-CyyzA)7$/3-1. 1 - 

Y X ¥ A X ¥ A 3 7 3= / 3 7 -G f A 3 - 2-7 7/ - (8) - I? □ 'J 7" 7 & H JS £ . 66 
H# (86=38" - 40t. 1 s C NMR 6 119. 57PPm (CN) ) H7 

F) 1-[[[2-C(3. 5-y70D-2-CyyzA)7$/3-1. 1 - Y X ¥ 
A X f A 3 7 $ / 3 7H¥ 111 - 2-77/ - (S) - C □ 'J y > - SM , 6 6 S # 

(KA = 1 0 8* -11 OC, 13 C NMR 6 119. S4PPm (CN) ) H7 
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G) 1 - t [ [2 - [ (S-h^l^D^f^-Z-CJ 5 /:^) 75/] -1, 1 - 

=s x f njLf in 75/] jcfjt] - z - i/ 7 J - ( s ) - eoyy > - mffim . * 7 

* 7 < h ft H # (»A=I I 2' -1 Ht, ' S C NMR « 118. 1 8PPm ( 
CN) ) H7; 

h)i-[[[2-[(z. ^- 1 -?r*y?DC^) 7§;] -1, 1 - v 

^finf ?sy] 7 c ? * ] - 2- ^7; - (s) - e □ y y > - a . eea 

* (KA= 2 2 5 " - 2 2 7 t, ' S C NMR 5 119. 24PPm (CN) ) H 

7 : 

C01 181 

l)l-[[[2-[(4-7DD'\7 x /'r/l,)75/]-1. 1 - V^flHf 7 10 
$ J ] 7Vf)ll -2-77/- (8) - C □ 'J 7*7 -Uttil. 66»SttHft ( fit A 
= 1 2 1 * - 1 2 3 t. 13 C NMR 6 119. 34PPm (CN) ) U7 ; 
J) 1 - C [ [2 - C [ ( ! /-f y?DCJI/7S/) t A, X Z II ] 7^;] -1. 1 - V >i 
fulfil] 75/] 7 Vf -2-77/- (8) - e □ y V > - *• it . fe E # 
(ttA = 1 2 8* - 1 3 0 C. 1 3 C NMR 6 118. 1 OPPm (CN) ) UT 

K) 1 - C [ C 2 - C [ C (4-JDD7i:*) 75/] 3 /U Z /U ] 75/] - 1. 

i- : //Hifii] 75/] 7 -c f ^ 3 - i-v7 j - (s) - eoy 5 />-«ii, 

(«)S=1 1 2' -1 HC, 1 J C NMR 6 119. 67PPm(CN) 
) HT; 20 
[01 191 

D 1 - [ [ [4 - c (5-y7/-z-cyy:*) 75/] 5/ 9 □ \ * v h ] 75/ 

] 7U7M -2-77/- (8) - CD fi H # ( 8fc A = 2 4 2 ' 

- 2 4 4t. 13 C NMR 6 119. 3 1 PPm (CN) ) U7 ; 

m) 1 - c [ [4 - [ (7xz/uz*7Kz/u) 75/] 7 7 □ \ * 7 /u ] 75/] 7 vf 
;i/] - 2- -7 7/ - (s) - c □ y t* 7 - a hi m < s e a # ( at a = 1 20* -1 22 

C. 1 3 C NMR 6 119. 25PPln (CN) ) H7; 

N) 1 - [ C [4 - ( / \>y^^75/) 7 7 □ \ * 7 h ] 75/] 7 V? Ill - 2-7 
7/ - (8) - C □ './ 7" 7 & fit it S , & 6 SB ^ 1* (f I u I I X) H# ( at A = 7 8° 
-80'> ,3 CNMR6 11?. 68PPm (CN) ) U7 ; 30 
0) 1 - [ C [4 - C C <4-MJ7**D*fAO - 2 - C '/ 5 7" Z h ] 75/] 7 7 
□ \ * 7 /U ] 75/] 7 XL? M - 2-7 7/ - (S) - CD l J7 , >-fflB8jft. & £ B # 
(> 3 0 0 t7*l, 13 C NMR 6 119. ? 1 P Pffi (CN) ) H7 ; 
[01 201 

p) 1 - [ [4 - C [ ( 3 - k y 7 /i/ * □ * f /u - 2 - e y t* z /i, ) 75/] y 9 n\ + 
7/1/] 75/] 7 c f ;u ] - 2-77/ - (s) - coy'/>;iBii. ?7*7oe 

B $ (8tA = 2 8 9 ° - 2? 2C, l3 C NMR 6 119. 65PPm(CN))V 
U T ; 

Q) 1 - [ [ [ [4 - [ (4-9 007 x 1*) ZH>XZ)l1 75/] 7 7 □ *\ * 7 * ] 
75/] 7Cf H-] - 2-7 7/ - (8) - C □ V 7" > - JfiM . & 6 B # ( ft£ A = 1 40 
60' -1 62C, ' 3 C NMR 8 119. 1? P Pm (CN) ) H7 ; 
R) 1 - [ [ [4 - C (5-MJ7)UD^f A-2-Cy-/;)n 75/] 7 7 □ *\ + 
7/1,] 75/] 7 f /U ] - 2-7 7/ - (8) -CD 'J 7* % ft £ B # ( 

B£A = 2 7 0 ' - 2 7 3 C. 13 C NMR 6 119. 02PPm (CN) ) H7: 
8) 1 - [ [ [4 - [ ( 2 - 7 0 □ - 4 - C 'J 5 7" Z /I ) 75/] 7 7DM=7/l^] 75 
/] 7 XL? - 2-7 7/ - (8) - C □ '/ ^ 7 " itB&it . & £ B # ( St A = 2 9 0 

* - 2 9 3 13 C NMR 6 119. 28PPm (CN) ) H7 ; 
[01 21) 

T) 1 - [ [ C4 - C (4-70D'X7 x /'(/l>) 75/] 7 7 □ \ + 7 h ] 75/] 7 XL 
f/U]-2-7 7/ -. ( 8 ) - C □ '/ 7 7 - it fit it . & £ B # (fit A = 260* - 2 50 
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6 8 t, 1 3 C N M R 6 119. M P P fn (CN) ) l!l7 ; 

u) 1 - [ c [4 - [ (2. 2 - v a f h - 1 - **y?oe*) v 9 □ \ * 7 

h ] 7 5/] 7 ? A ] - 2-5/7/ - (8) - t 0 '/ 7 7 - AH A . & 6 E # ( tt A 
= MO' - M4t, 1 ! C NMR 6 119. 3 P P id (CN) ) UT ; 

v) i - t [ C4 - [ ( 2 - 1 > y f 7 v y * ) 7$/] y?D\tn] 75/] ?c 

f A ] -2-77/- ( 8 ) - C 0 'J 7 7 - ABA , *7«7U6lft ( tt A = 2 4 
6' - 2 4 8 t. 1 3 C NMR 6 1 19. 3 2 P P m (CN) ) H7 ; 
W) 1 - t C [4 - [ (4-5/ 7 / 7 x Z A ) 7$/] 5/ 9 0 \ * 5/ A ] 7$/] 7 C f 
* ] - 2-5/77 - (8) - C 0 '/ 7* 7 " ABS A , 6 B # ( 86 A = 1 65* -1 67 
t, ' ! C NMR6 1 1 ?. 2? P Pffi (CN) ) : 10 

[01 22] 

X) 1 - [ [ [4 - [ {V 1 U\*?V h% hX-h) 757] 5/?0\*5/;i/] 7 5/] 

7 XL f hi - 2-5/77 - (8) - C 0 '/ 7 1 > - ADt A . £) £ H # ( Stt A = 1 89' - 
1 9 0 t , 13 C NMR 6119. 34P Pin (CN) ) H7 ; 

Y) 1 - [ [ E4 - [ (5-JDD-2-'(7^f7/yJl) 7 5/] 5»?D\ty*] 
7$/] 7Cf Jl] - 2-5/77 - (S) - C □ 'J 7* 7 " Att A . 6 £ $ ^ B # (tt 
A=nO" - 2 Ht, ' 3 C NMR 6 120. 3 2 P P fn (CN) ) U7 ; 
Z) 1 - [ [ C4 - [ [ [ (4-l-y 7**0*7*) 7 x Z * ] Z * * Z * ] 7 5/] 
5/ 9 0 \* -7 *3 757] 7 XL J hi - 2-5/77 - (S) - C D 'J 7 7 -IKil, 
ftgllf ( tt A = 1 3 5 * -137C> 13 C NMR 6 119. 1 7 P P m ( C N ) 20 
) H 7 ; 

AA) 1- C [ [4 - [ ( 2 - f X Z h ) Z * * Z A ] 757] 79D / \*5/)l>] 75/ 

1 7 f h 1 - 2-5/77 - (8) - C □ y 7 > - Att A . 6 6 38 ^6 B # ( tt A = 7 
5 ' - 7 7 t . M C NMR 6 119. 5 8 P P ffi (CN) ) U7 ; 

[01 23] 

BB) 1-[[[2-C(4-7**07xZ*)-1. 1 - ! /7fiHf 7$/] 
7 XL f h 1 - 2-5/77 - (S) - t 0 'J 7 > - Att A , fl%tt%JteHtt ( K A = 1 
98° - 200C. 13 C NMR 5 119. 2 8 P P Ni (CN) ) H7 ; 
CO 1 - [ [ (1. 1 -77f l-2-7iZJHH) 757] 7 XL f hi - 2-7 
77 - (8) -CQ'J ! /7-I«a, S £ B # ( It A = 2 1 2 ' - 214C. 1 3 C N 30 
MR 6 118. 61 PPm (CN) ) H7; 

D D ) 1 - [ [ ( 4 - ^ 7 f llf 7 7 D [ 2 . 2. 2]*99-1-<TA) 757] 7 XI 
f h ] - 2- 7 77 - (S) - C 0 '/ 7 7 - Att A . 19 ^ ttffi 58 A 6 B # ( K A = 9 9 
' - 1 0 2 t, M C NMR 6 119. 25PPlr (CN) ) H7: 
EE) 1- [ [ [4 - [4 - (hV7MDXfk) 7x7+7] V 9 □ \ * V h 1 75 
7] 7 XL f hi - 2-5/77 - (8) - C □ 'J 7 7 - A« A . *7*7'TKeiH# (> 

2 6 0 t?*», 13 CNMR 6 119. 2 ? P P in (CN) ) U7 ; 
[01 24] 

FF) 1- [ [4 - [4-9007x7*5/) 5/ 9 0 *\ * V h 1 757] 7 XL f hi - 2 
-5/77 - (8) - C □ '/ 7 7 - ABt A . ?f7S706Ht ( ftt = 2 3 2 * - 23 40 
5C, 1 1 C NMR 6 119. 6 1 PPm (CN) ) H7 ; 

GG) 1- t [ [4 - [ ( 3 - I* y 7 h * 0 * f h ) 7x7*5/] 5/ 9 0 \ * 7 * ] 75 
7] 7 XL f hi - 2-5/77 - (8) - C 0 '/ 77 - AH* A, JS^ttffiftfc&Eft (ft 
A = 1 2 0 ' - I 2 2C, ,3 C NMR 6 119. 23PPm (CN) ) H7; 
HH) 1- [ [ [4 - [ (3-9007x7* 5/) V 9 0 >\ * V h 1 757] 7 XL f hi 

-2-5/7/ - (s)- co y^-AEA.ffi^tt&aeBtt (»a = 7 2 • - 74 

t. 13 C NMR 6 122. 0 2 P Pm (CN) ) H7 : 

I I) 1 - [ [ [1 - [ [ (4-9007xZ*) 75/] U*:A] - 4 - C '/ 7 

Z * ] 75/] 7 XL f hi - 2-7 7/ - (8) - C 0 '/ 7 7 - A Bft A , 56i» (ft 

A = 1 7 2 ' - 1 7 4 1 . ,3 C NMR 6 119. 64PPm (CN) ) H7; 50 
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[0125] 

J J ) 1 - [ C [1 - t ( *s 4 v 7- □ c k 7 $ / ) t k * z ii ] M-c^'J-y:^] 7 

$ / ] - 2-5/7/ - (8) - C □ l> y > - . £) & B # ( St A = 8 2 

• - 84t. ' 3 C NMR 6 118. 1 1 PPm (CN) ) H7 ; 

KK) 1 - C C [ 1 - (4-7ilJl-2-f7 1 / l Ji) - 4- C^'J 5 /:^] 7$/] 

7cn] - 2-5/7/ - (s) - e □ y y > - a* a . e b # c a a = 1 4 i * - 

H3t, ,3 C NMR 6 11?. 64P Pm (CN) ) U7 ; 
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1-[t[l-[(4-9DD7ilA) 


7 ^7K 


Z h 


] - 4 - 


e ^ y -v - h ] 


7 $ 


/ ] 7 



cu] - 2-5/7/ - (s) - c □ y y 7 - aaa 

a. aaa*vu7©*a<bd»<!>M« 20 

75ml<9CH z CI E <i>A^;fe200ml777ZilC. 4. 0 9" (20. 0 m m O I ) 
«i)1-(te)-t-7 , Kt5/^^^Z^7$/)t:-^y5^>^<fcC*7. 4? (53. 3m 

mo i ) <5K 2 co 3 t a a u , aftatJKaf?»«Pufe. :fl»»9a6»c, ch 2 

CI 2 30mllC53!?U*L> 1A)?a«Ufe±JB®a<b»<bda2. 3 0^(13. 3 
mmo I ) t * ^ < y V U 4 b fcffifc* t . ^a~? 3 B lifl£ bit. »ll?Kj 
CO j t U. a»tDhA»??*f Ufe. 5Xl 1 7* 8 IM8/B iota. 

» e FIolS/v 7D7h777<-5/7T^ti*8U.att;<fl/> e f 1 <93%*?/- 

;u»at»a«iv u TffliiT> *ai»«t 5/ y *^^±?aau . aBas^a©* m 

ft 1 - C [ [1 - Cte^t-7 , K*5/*)U3?z^7§/] - 4- ^'J : /:l] 7$/ 
] 7 c f ;u ] - 2-5/7/ - (s) - e □ y y > t . ite»H7iife. v x*-fy * 30 

©4. OMHCIT*. 5#^> fI?C«5t-tOG7§>tl«aL, 1 - [ C [ 4 

-n'j-/:i] 7$/] 7cn] - 2-5/7/ - (s) - cny/xpiiiitfi 

6iftU7#fe. C<i)7$> (3 0 Otn?> 0. 97mmol).CH 2 CI 2 30m 
l3Tf«fc&»K 2 CO 3 560m3-(4. 0 Ztnmo I ) <9jK!tI6»C, 15ml 9CH 2 
CI i c»ll*Mflni> (0. 8immol)<94-?DD*o-tr>7^*z/l'a 
it « t * r> < y v a ao o £ . 4bfeiS^»t, * » a s ? 2 b# m at u > »ju-?^a-?i 

8b#^W Ufc. EtOAc/7K<i>&?QgCftl)7. 8 I M8/B i ota-^e Flo. 
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The present invention relates to the area of dtpeptidy) peptldaee-JV innWrtcn and, 
more particularly, relates to certain N- (substituted grycyQ-2-cyanopy rrolicfinee, 
pharmaceuttcal composition* containing said compounds, and the use ot eald compounds 
in inhibiting dipeptidyl pectWase-JV. 

WpepUdyl peptidase- IV (DPP-IV) Is a serme protease which cteaves N-tarmlnal 
cSpeptJoes from a peptide chain containing, preferably, a proline residua in the penultimate 
poetllon. Afthough the tyofoglcal iota of DPP-IV in mammalian system* has not been 
completely established, It is believed to play an Important rote tn neuropeptide metabolism, 
T<eff activation, attachment of cancer cells to the endothelUm and the entry of HIV mto 
lymphoid col la. 

Likewise. R was discovered that DPP-JV is responsible for moctivathg glucagorHke 
peptide- 1 (GUM), Since QLP-1 is a major stimulator of pancreatic Insulin secretion and 
has tfrert beneficial efteds on glucose easposal. DPP-IV Inhibition appears to represent an 
attractive approach e.g. lor freatlng non-inaulln^pcndont diabetes meflffus (NIDDM). 

The present invention provides new DPP»IV inhibitors which are effective e.g. h 
treating condittons mediated by DPP-IV inhibition, pha/macoutical compositions e.g. useful 
In hhfbltlng DPP-TV and a method ol inhlbfthg DPP-IV. 

The present Invention provideB compounds of formula \: 




where Y Is selected from the group consisting of: 
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2 



a) a grm*> of the formula 




whon»R 



b en unsubsntuted pyridine or pyrlmfctlne ring; a pyridine or pyrimidine ring 
which is mono- or independently di-eubelitutod by halo, tr'd\ioromethyl. 
cyano, rilroor Ci ia)Ky<; unsubetiliiied benzoyl; a benzoyl group which is 
mono- ordi-eubstltuted by halo or Ceakyr; C^ancylcarbonyt; OC* 
Bfltkylamlriocafbonyt; unsubatituted phenylamSnocaibonyt; or e 
pherylarnVTOcaitwiyi group wMch io mono- or dVsubsHtuted on Ihe phenyl 
rtig by halo or Chalky*, 



Is an unsubetKuted pyridine, pyrlmkfine or phenyl ring; a pyridine, 
pyrlmWfne or phenyl ring which is mono- or independentry dKeubetitutsd by 
halo, trifluoromethyl, cyano, nltro or Ci«afryt; on unsubsiituted 
phenyteuHonyi group; a phenyleurtonyl group which o mono- or oV 
substituted on the phenyl ring by halo, trtfiuoromelhyl. cyano, nltro or &. 
jalkyl; urwDettuted benzoyl; a benzoyl group which is mono- or dl- 
subsTltuted by halo or d^aJXyf; C**DEytcarbonyl; mienyi euironyi; 
unsubsftuted benzolhiazolft; or a benzothlazole group which la substituted 
on the phenyl rtng by halo or Chalky!; 



Ea an unsubsttorted phenyl ring; or a phenyl ring which b mono- or d> 
eubCTtuiod by hato or C ,^lkyt; 
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(!) o group erf me tormuta 




whore R, 



b on unsubstJtuted phenyteutfonyl group; a phenyteuHony) group which Is 
mono- or di-eubettutad on Bio phenyl ring by halo* trffluorornomyl. cyano> 
nltro or Ci«- aJkyl; C v «efcytcart>ony1; dW^Ikylamhocaroonyt; 
unu jb aUutad beruoyl; a benzoyl group which mono* or dJ-aubstlruted by 
halo or Cw«alkyl; unaubsUtutod phonytarrfnawrbony); 



phBrrylaminocarbonyl which b mono- or dJ-subatiiuted on the phenyl ring 

by hifo or Cv«e)Hyl; a phenyt-eubstltutod thiazote rtng. or a phonyl- 
eubeiioitod Ihlazoto rtng whorotn the phenyl ring to mono- or dtaubetiuted 
by halo or Cualtaxy; 

o) a (4-pontytbtaydo{2-2^}oci-J-yf) amine group; and 



Is an unaubatltuted phenyl rtng; cr a phenyl ring which is mono- or dV 
substftulDd by halo, trtnuoromethyl cyano, nftro orC,^alicyl; and 

g) 



where R» to C**cyctaartcyt-carbony<, ff Z ts N; or R» b Cincycbalky*. 
carbonylaTnlno. ITZlaCH; 

or an add addition salt theraot 






Preferred compounds are those of formula la; 



* 



• 
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CN 




where R' 



Is an unsubshtuted pyridine or pyrtmJcfn© Hog; a pyridine or pyrtrnWino ring 
wtiloh Is mono- or Independently dl-eiAstftutBd by hak>, otnuoromethyl or 
cyano; unoubatttuted benzoyl: a benzoyl group which is monoaubsilnried 
by halo or C v( r eikyt; Ci^aikylearbortyg dVCvoaityl&mlnocarbonyt 
unsubsltuted phenyterrunocarbonyt; ox a phsnylamtnocarbonyl group 
which Is monosubsilajted on the phenyl ring by halo or C,-*alky1: 



b an urwubstltuted pyridine, pyrtmkltne or pherryf ring; a pyrklrw, 
pyr'mkfno or phenyl ring which la rnortosvbstlluted by halo, triiluoromethyl, 
cyano, nfJro or c ( *-elkyt; an mi substituted phenyteutfonyl group; a 
phenylsutfonyl group whfcn Is monosubstitutod on the phenyl ring by halo. 
tnlXjoronethyl, cyano, retro or Cn-eJkyl; unsubefituted benzoyl', a benzoyl 
group which ta monoeubsHtuted by halo or CvpBJkyl; C v »alkytaarbanyl; 
thteiyl SUtfonyn unsubettuted bonzothiazole; or a benzothkuxslo group 
which (s substituted on the phenyl ring by halo or C„pn<yt; 



is an uneub8tftuted phenyl ring; or a phenyl ring which Is monoeubetl luted 
by hato or d-calkyt; 
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<J) a group of the formula 




, whore flj 



to an un substituted phenyteulfonyl group; a phenyteuffonyl group which to 
monosubstrtursd on the phony* ring by halo, trfrXjaromaihyl, cyano, n*ro or d. 
«alKyl; c^ncyicaibonyt; crVCt^rtylamlrtocarbonyt; unsubstituted benzoyl; a 
benzoyl group which Vs mono substituted by halo or C,«alky1; unsubstituted 
phenylaminocarbonyl; phanytamhocarfeonyt which Is monosubetftuted on the . 
phenyl rhg by halo or C, vMyl; a pherryUuhsthuted thiazote ring; or a phenyl* 
substituted thiaioJe rbg wherein the phenyl ring '8 monosubstitutod by haJo or 
Ci^alkoxyi 

•r a {4^ntyWcyck3[2.2.2|oct+yf)amino group; and 



Is an unautwtitirted phenyl ring: or a phenyl ring which fe monosubstituted 
by halo, Wf luoromelhyl. cyano, nfrro or Ci^aJkyl; 

or en odd addition salt thereof. 

More prelerred cornpounda are ttiueo of formula kr. 





where Y*" Is selected from the group consisting at: 
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a) a group c* me formula r- 




» an urwuhstituted pyridine or pyrtmWne ring; a pyridho or pyrlmicflno rfr^j 
which b monosutetltutad by chtoro, ulfluoro-nsthyi orcyano or 
di substituted by chloro; uneubettuted benzoyl; a benzoyl group which is 
moixwu»«uted by chtoro. /nelhy? or ethyl; Ci^tycarbonyt; dJ-C,. 
tAlkytarnlnocarbonyr; uneutMfflutvd phoriyianlnccarbonyl: or a 
phonyterrtnooarborryl group which to rrwnoisubstfcuwd on mo phenyl ring 
by chtoro: 



is an unsubsttuted pyridine, pyrimidri » or phenyl ring; a pyridho. 
pyrtmtalne or phenyl ring which to monosubotituled by chtoro, 
bltluoromethyl or cyano; an unsubstituted phcoyteultoriyl group; a 
phenytwftonyl group whtoh is monocubstituted on the phenyl ring by 
chloro or uifluorameUiyl; uneubstilutod benzoyl; a benzoyl group which is 
monoeubeliluted by chtoro; C K aIKytcortxinyx thtorryl eulfonyl; 
urtsubstttuted b*nzoJhiazoJD; or a beruothiazole Qnxp whtoh to eybetf Butod 
on the phenyl ring by chforcr. 



is an unaubefltuted phenyl ring; or a phenyl ring whtoh to monosubstitutod 
byfluom; 
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b do insubetituted pherwtouffonyl group; a phoriyWronyt group which to 
rnonoeubetituted on the phenyl ring by chloro Of trifhioromBthyt; Ci. 
e afi<yfcaiponyl; dK^aafcytarnirKxarbonyl; unsubstltulod benzoyt; a benzoyl 
0TOup which la monoeubatAuted by cNoro; unsubs&uted 
phenylvnlnoceibonyft phenytemtnocartxjnyl which is monosubstftutsd on 
the phenyl ring by chloro; a phenyl -eutwiitutBd thiazolo ring; or o phenyl* 
substituted thiazolo ring wherein Ihe phenyl ring is monoaubstitutsd by 
chtoro or msthoxy; 
e) a (4-p«ntytoJcycroC2^^^ocW-yl)am<ne Qtoup; and 



is en unsubsfltuted phenyl ring; or a phenyl ring which to rnonoeubstituted 
by dhtoro or rrifh»rorne(hyt; 

or an acid addition call thereof. 

Compounds ol fomuio© I, I a or ( c, wherein Y represents a group of lorrmJa 
b); ty, and g) J wherein Z fe CW). are preferably In the trans orientation that Is 
represented by formulae 
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d-f) 
CM 

on 



I 1 a . n 

' ' 0-9) 

fn another ©mbocffment, the fnstanf Invention providss pharrnacauticaf 
compositions o.g. useful in fnhftwttng DPP-IV comprising a phemiaceutlealry 
acceptable carrier or diluent and a thorapeutJrafy arrocttve amount of a compound of 
formula ( above, or a pbarmaceuficaRy acceptable acid addition eaH thereof, 
preferebV a compound of formula la above, or a pharmaceutical!/ acceptable aefcJ 
add* on saR thereof, more preferably a compound of formula tb above; or a 
ptarmaccuttcalty acceptable acid addition aaH thereof, and even more preferably a 
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compound of formula Ic above, or o pharmaceutical acceptable add addition eait 
thereof. 

In 9*fl another embo dimwit, the instant invention provides a method at 
inhtbHJng DPP-TV comprising administers nfl to a mammal in need of ouch treatment a 
therapeutlcfllty effective amount ot a compound of formula I above, or a 
pharmaceutics! ry acceptable acid addition salt (hereof, preferably a compound of 
formula la above, or a phermaoeufjcalry accept able add addition salt thereof, more 
preferably a compound of formula to above, or a pharmaceutically aeceptab/e ackj 
aoUtion aaft thereof, and even more preferably a compound of formula Ic above, or a 
pnarmaceuttealry acceptable acid addition salt thereof. 

In a further embodiment, the instant invention provides a method of treating 
condiione mediated by DPP-IV Inhibition comprising admWsterhg to a mamma! h 
need of such treatment a therapeutically effective amount of a compound of formula I 
above, or a pharmaceuticaly acceptable acid addition salt thereof , preferabfy a 
compound of formula (a above, or a pharmaceuUcaJty accoptabrc ackj addition satt 
thereof, more preferably a compound of formula lb above, or a pharmaceutical ry 
acceptable add addition salt thereel, and even mare preferably a compound of 
formula Ic above, or a pharmaceutical iy acceptable add addition salt thereof. 

The present Invention also relates to the use of a compound according to the 
Instant Invention or a pbnrmncoutkaOy acceprabte salt thereof e.g. for the manufacture of a 
medicament for the prevention or treatment ol diseases or conditions associated win 
elevated feveis of DPP-tV. 

The oompoundD ot tamuJa 1 can exist In free form or In odd nrkfitton antt form. 
PhormacouticaUy acceptable 0.e., non-toxic pnyaidogU^Sy acceptable) sans are 
preferred, although other salts are also useful, e.g., In isofatfng or purifying the 
compounds of this Invention. Although ihe preferred add addition salts are the 
hydmchtorldaa. salts ot msthanesutfonics eulfuric. phosphorb, citric, lactic and acetic 
• acid may also be utflfzeo. 
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The compounds of the Invention may exist In the fom> of opttealy act^e 
(soman or dasterooieornors and can bo eoparatod and recovered by conventional 
techniques, such as chromatography. 

Listed botow an) ttefmitione of various tormc uccd todescrfbo (hta fcwention. 
These definitions apply to the terms as they are used throughout this BpecUkcatfon, 
unless otherwise flmhed In spscific Instances, either rndMduaDy or as part of a larger 
group. 

The term •halo' refers to chtaro, fluoro, hromo or lodo. 

The term 'GweikyT and the t/t calkyT portion of tfid^aky iaminocarbonyr 
reler* to straight or branched chain hydrocarbon groups having t to 8 carbon atoms, 
preferably Mo 4 carbon atoms, more preferably 1 or 2 carbon stoma. Exemplary 
alkyl groups hcKido methyl, ethyl, propyl, bopropyt, n-butyl, t-butyt, leobutyt, perrtyl, 
hexyl and the like. 

The t:,. 9 aHcyr portion of "C.^kykarborryr, In addition to the definition above, 
also refers to cycOc hydrocsrbon groups, e.g. cyclopropyl cyctabutyi. cyclopentyi and 
cycrohexyl. 

The portion of C»«cyetoeJ*yVcarbonyl refers to a*, cydoprcpyi, 
cyclobutyl, cydopentyl and cyclohexyt. 

The bond contahhg the wavy IMa elgnfltea the poW of anachment of the "V 
group to tho glycy^z-cyanopyrroltdlne mofety. 

The N-< substituted rjjycyf^2-cyaJiopyjroUtfh8» of the hventlon may be 
proparod, e.g., by a process which comprises coupKhg a reactive (2- 
cysr»py7roWir«)cB , bortylm«ttiyterifl compound wth an appropriate substituted 
amfrie. More particularly, the compounds of formula I may be pfepmud by reacting a 
compound of formula II 
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where X Is a reactiVe group (preferably a halogen group such as chlorine, bromlno or 
kxJina. mora preferably chlorine) wffli b compound of formula Ml 



where Visas defined above, and recovering the resultant compound of formula 1 in 
free form or m acid adrMon eat) form. 

The coupf ng may ba effected by reading me compound of formula II wtlh t to 
3 equivalents* preferably 3 equivalents, of a primary amhc compound of (omnia 111. 
The reaction re conveniently conducted in the presence of an Inert, organic solvent, 
preferably a chlorinated, aGphatic hydrocarbon such ae methylene chiortde or a cydfc 
ether such as tatrahydrcfuran. at a temperature of from about 0° to about 35*C., 
preferably from about 0» to about 25*C 

The compounds of tho Invention may be Isolated from the reaction mixture 
and purified m conventional manner, e^, by chromatography, 

The starting compounds of formula U may be proper od by the tofkwhg two- 
step reaction: 



Y — Nl^ 



111 




tv 



V 
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wtiare X is as defined abov«. 

Step 1 invokes the reaction of the L-prolnamldo compound of formula »V with 
a tile hi molar excess of a hatoocelyfiialide such a cHoroacetytchlortdo or 
bromoacotylbramido and a base, e.g.. en inorganic base such 33 potassium 
carbonate ox an organic base such as trtefhylamlna. Tho roarfion is conveniently 
conducted in the presence of an inert, organic solvent, preferably a cycHc ether auoh 
aa tstrahydrofuran or a chlorinated aliphatic hydrocarbon such as methylene chloride 
at a temperature of from about 0 s to about 25*0.. preferably from about 0* to about 

Step 2 concerns the dehydration of the compound prepared In Step 1 . i.e. a 
compound of formula V. with l to 2 equivalents of oirJuDroaoeflo anhydride (TP AA) to 
obtain a compound of formula 0. The dehydration la conveniently conducted in the 
presence of an inert, organic eofVerrt, preferably a cyoflc ether such as 
tetrahydrofuran or a chlorinated, aVphalio hydrocarbon such as methylene chloride, at 
a temperature of from about 0 9 to about 25*0., preferably from ebout 0 1 to about 
15«C. 

Insofar aa their preparation is not particularly deserted harem, the primary 
amine compounds ol iormuta III are either known of may be prepared from known 
compounds h a known manner or analogously to known methods or analogously to 
Tnenods described In the Examples. For example, the amine compounds of formula 
81 may be prepared by reacting excess t,2-diamlno-2-rnothylpropano with the 
appropriate chtoropyridlne. chbnspynmkfine, acid chloride, carbamoyl chloride or 
sutfonyt chloride. Thus, 2H(5^hloro-2^yrWinyOaminoH ,t-drnethytemlne can be 
prepared by refluxlng 2,B-diOiloiopyrl(l}nQ In excess T,2<larrfnc~2^thylpropane for 
a period of between 2 and 12 hours. The following amines can be prepared In a 
Similar fashion: a) Z^(5<yanD^yrldJny))arnlno>1 , t rJjrnethyiathylamJne from 5- 
cyano-2<hlwx5pyrklmo, b) 2<r>trfhJwrr»tyi-2-pyrldinyl)amfToJ-1 l 1- 
dmethytethylamtne from 5-frIfluoramewyW-cNoropynttne, c) 2-[(3^3hSoro-2- 
pyTxfinyOamho^l J^imethytemylamJne from 2.3-dk^lcropyrki!ne, d) 2-[{3^-a1chloro- 
2^rldrYyl)errirroh1,1<fin»elhytemyternirie from 2,3,B^cMorrjpyrioSne, and a) 2«J(3- 
Wfluoromethyl^-pyridlnyl)amlnoH ,1^lmothytothylarrdno from a-chJoro-3- 
trifluoromethyl pyridine. The fallowing aminos can be prepared In a sfrflar fashion at 
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room temperature or tower, fri the presence of an organic advent such as 
tetrarrydrofursn and a bate, auch o& potassKjm carbonate: a) 2-{C4- 
methyibenzcyilaminoM .tHftaiethyfethytemtna from p-foiuoyl chloride, b) 2^ 
rn11uorom»myWH3yiWhylJoJTiino> from 2-chlon>4- 

(lrmuonxnethy))pyrti)ne, c) 2>l(2.2^uTioihyl-i-oxopropyf)am , no]-l,1- 
cSmo^ylethyOQrnJ no from trtmethyteooryl chloride, d) ^f(4<htorobona>yl)arrtnol-1,1- 
dimBthytethytarrfriB from 4-chlorobenzoyl chloride, e) 2- 
fI(d^opfDpytamJno)cart>onyf]arniro}- 1 .1 -dlmothytolhyfamlne from 
dllsopropylcaroemyteNorlde, and 0 2^{4^teropheny<)arrBnolcerboriyJ]amino>f,1- 
<f5mB^ytethyiarrfn» from 4-chtorophenyl Isocyanate. In adtftfon, tho amine 
compounds of formub HI may be prepared by reacting excess trans-1,4- 
diartinocydohexane with the appropriate chtoropyndlrte, chtoropyrlmWrie, acid 
chloride, carbamoyi chloride, cNorobenzolhlazole or sutfonyl chtortde. For example. 
1 ^(5-cyaro£^r)dJr»yl)amta can be prepared from 6-oyano-2- 

cJiloropy.idtne and two equivalents of 1 ,4-oSamlnohexane al room tempemturo in the 
presence of an organic solvent, such as dtoxanc and a base, such a« potassium 
carbonate, for a pertod of between 2 and 46 hours, Tho ftflowtng aminos can be 
prepared in a similar f eehion: aj t-[4-lfj*erryteulrcflvl)arrTO from 
pherry<3uironyl chlorido, b) 1-[4Kberacvlarrfno)(^clchaxyQarrtno from 

trom 2-chioro^trHiuc<cmethyrjpvTlmidi^ d) t-l4^ptrifhjoiomc(thvi>2- 
pyr«lny1)srnlno|cydcheJC^ from 3-bKJuoronx^yU2<htaopvm*TO, e) H[4-((4- 
c^lorophf3rr/l)s4iltony1Janlnolcyctoh from 4<hrorooenzenesutfonyl chloride, 

t) H4H(5-mriuorornethvW-pyrWn ft>m 5-trfluorom&thyl-2- 

ohtwopryrkflne, 0) 1H4^[(2<hloi^4-pvrtrnld^ from 2,4 

dicfitoropyrlmidino. h) H4.I(4s*torober«oy0amIno)cyclche^airf from 4- 
chtorobenzovl chtoride.i} 1-[4-((2,2-c^ethyM-c^rc^ 

from Irt/ncthyJacetyl chlorido. j) M4^C24»raothiazory0am^^ from 
2«hlorobeniomlazoto In THF at reflux lor t8 hr., k) t-f4-{(4- 
oyanophDrr/OomtoolcyolohexyfJamlne from S^mirtobenrorutrile in DMF at 100»C for 
46 hours, I) HM<cyciohexytearbonyl) arrrfnojcyctoftearyfjamlno from 
cvcforiexanecarbonyl chloride, m) 1 ^4^^5-chlo^>^- 

bftruo^iarolylJarr^lcydohsxytJaiTdne from 5-ch(oro-2-mcrcaptob8n20thlazole al > 
2C0*C tor 1 hr In 1.4^iarrtoocyclohaxane as aolverrt, n) 1 44-({4- 
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IrtfiicfiTOtrwfJphenyfJsulh^^ from 4- 

(tritlur*omethyt)benzsirauHoTrv1 chrorWo, and o) 1-[HI(2- 

mfany))^fonytJ(VT)kio)cycWiexyOanr:ln» from 2^tfterr/)$ijtf*ony1 chtofllo. Moreover, 
iho amino oompouncte of formula til may bo prepared by reacting trarts-4- 
arrinocydohexano) will (ha appropriate chJoropyrttfJna, chloiopyrimidho, acid 
chloride, carbamoyl chloride, chtorobanzotftazota or sufionyl chloride. For example. 
1-(4^4^triRixranBliyl)pherHixy)r^c)ohe^amlne can be praparad by stawty adding 
4-fluorobenzolrffluorlde (1.25 equivalents) (o a suspension of eocHum hydride (3.Q0 
equivalents) and tnsn»4-aminocyciohexanot {1.00 equWateni) h DMF. Tha desired 
amhe Is obtained after stirring for throe hours at WC and tnen at room tamperature 
tor 18 hours. Tho following amines can be prepared In a slmftar fashion: a) t-{4<{4- 
(ctiiorophenoxy}]cyctohoay[]amir)e from f -cMoio^-ftuorooen7ene> b) H4-((3- 
trtfluororr^yfjpherioxyjcyciohe^amlne from Vr\jore-3-trmuoromethyt>enr©rie, and 
cj 1-^3-chlorophenoxy}cyofohexyi]amine from Vcnlrxo^uorobenzBne. 
Furthermore, the amine compounds of formula U| may be prepared by reading rer* 
Iwty W-prpertdyioajtMrnote with feooyanatco and cejbamyt chtartdee followed by re* 
hLiylcartvirTwie rteprotectton. For example. tH1fl(4-chlc^rrtriyf)artno]ciubcnylJ-4- 
plperrdlnytlamhe, monohydrochtortda can be prepared with the addition of 4- 
ohlorophenyl isocyanele (1 .00 equivalent) to a eofution of re/H)utyt-4- 
piperidylearbamate (1 .00 equivalent) in tetahydroturan followed by stirring at lea 
water temper Biire for two houre, foBowed by deprotect'on of the resulting urea 
(hydrogen chloride In ethyl acetate). 1 HH(dHaoprcoyiamho)carbonyrj-4- 
plpendjnytlamhe can be prepared In a similar fashion from dlsopropyicarbamyl 
chloride. Still further, the amine compounds of formula ID may be prepared from faff 
butyM-piperidyloarbamate to provide l{i*4-(4-Z-i>hertyl)*^ 
piperidiiylJamineB where Z (s either H, CI or metrtoxy. For exampie, 
metrxjxyp^nyi)-2^lazorviH-PtP^drrTyrjamlne, monohydrlce can be prepared with 
the addition of benzoyl iBOthiocyanafe (1 .00 equivalent) to a ealurJon of ferf-outyl-4- 
plperidytoarbamato (1 .00 equivalent) in tetrarrydrofuran followed by stirrhg at room 
temperature for two hours. HyrJrotysis of Iho resulting benzoyl teorhtocyenate 
(KeCCVHjO, reflux for 24 h) provides the thiourea which is reacted with 1.00 
equivalent of 2-bromo-4'-metfxxxyBoetophenone (EtOH, NEfc at reflux for 2 houre). 
□©protection of the t«bvrtyicarbamate protecting group (hydrogen chloride h ethyl 
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acetate] provides the target amine mcnohydrocNorlde. The kotowing amines can be 
prepared fn a slrrtfar fashion: a) T-{1 ^4-phony^2-rhiri2oryl>^ipeftdlny1Jamlrie from 
2-brwnoacetophenone. and b) 1 HI H4-(4^htoropheny<)-e-<h azoryiH- 
p^oridtnyflamrhe from 2-bro*TO-4'-chlofoacotophQnon&. 

Tho compounds of formula I having basic groups can b» convened into acid 
addition aatta, aspecisily pharmaceuticaJry acceptable acid addition salts. For 
oxampto, me Uoo base ot a oompound of formula I can be reeded with hydrochloric 
add fn gaseous form to form the corresponding mono- and cs-hydrochlohee son 
forms, whereas reacting the tree base with methaunesurfonlc add forma the 
corresponding mesylate salt form. AJJ pnarmaxeirticaJly acceptable acid addition salt 
forms ol Die compounds ot formula I are Intended to be embraced by the soopo of 
this invention, 

fn view of the cfcse relationship between tho free compounds and the 
compounds fn tho form of their salts, whenever a compound Is referred to In this 
context, a corresponding salt fc also Intended, provided such Is possible or 
appropriate under the circumstances. 

The compounds, including their salts, can also be obtained in the form ol their 
hydrates, or include othor eotvcrrls used for their crystellzoron. 

As Indicated above, all of the compounds of formula I, and their corresponding 
pharmocoultoaDy aocoptabfo acid adeftion sorts, aro USOfUl In inhlbfting DPP-tV. The 
ebil'ty ol the compounds of formula 1, and their corresponding pharmaceutical/ 
acceptable add addition salts, to Inhibit OPP-IV may be demonstrated employing the 
Caco-2 OPP-fV Acooy which measures the eblllty of test compounds to inhibit DPP-W 
activity from human colonic carcinoma cell extracts. The human colonic carrinwna 
cell One Caco-2 was obtained from the American Type Cuture Collection (ATCC KTB 
37). Differentiation of the cells to Induce OPP-IV expression was accomplished as 
described by Hetehsr, et al in en article entiled increased expression of Intestinal 
ceO Ihe Caco-2' *i Proc Natl. Acad 8d.. Vol, CO, pgs. &7o7-&761 <TW3), Cefl 
extract Is prepared from eels sofubiilzed in 10mM Ins HQ, 0.15 M Nad, 0.04 
Uu.aprotlnJn, 0.5% nonIdet-P40, pH 8.0, which is centrffugsd at 35,000 g for 30 mfc. 
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at 4*C. to remove c*lt debria. The assay is conducted by adding 20 pg srtubUzed 
Cooo-2 protein, diluted to o final volume of 126 ut In assay buffer (25 mM Trfs HQ pH 
7.4, 140mM NsCl, 1 0 mM KO, 1% bovine serum albumin) to microliter plats weJts. 
After a 60 mm. Incubation at room temperature, the reaction Is initiated by adding 25 
t/t of 1 mM substrata (H^nhs-Prolne-pNA: pNA isp-nirroanifine). The reaction I* 
carried out at room temperature for 10 minutes attar which time a 19 pi volume of 
25% glacial acetic acid is added to stop the reaction. Test compounds are typically 
added as 30 pi additions and the assay buffer volume is reduced to 96 pt. A standard 
curve of free /xiitroan^o to Qonorsiod using 0-600 //M solutions of free pNA In 
assay buffer. The curve generated is linear and is used for interpolation of substrate 
consumption (catalytic activity hi nrnotes substrate cteeved Mn\ The endpc+it Is 
determined by measuring abeorbance at 405 nm in a Molecular Devices UV Max 
microliter plats reader. 

The potency of the test compounds as DPP -IV inhibitors, expressed as ICm. is 
calculated from e-pont, dose-response curves using a 4-parameler logistic function. 



The fortowino iCm's were obtained: 



Compound 


Caco-aDPPHV(nM) 


" * Ex.1 


2 


EX.2A 


2 


Ex.2Q 


5 


Ex. 2C 


99 


Ex. 2D 


44 


Ex2E 


27 


Ex. 2F 


46 


EX.2G 


270 


Ex. 2H 


79 


Ex.21 


BO 


Ex2J 


41 


Ex. 2K 


56 


Ex.21 


3 
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EX.2M 


34 


Ex. 2N 


5 


Ex. 20 


8 


Ex. 2P 


15 


Ex.20 


30 


EX.2R 


4 


Ex. 23 


3 


Ex. ZT 


31 


Ex, 2U 


39 


Ex. 2V 


g 


Ex 2W 


13 


Ex 2X 


22 


Ex2Y 


12 


Ex 22 


66 


Ex 2AA 


56 


Ex 2BB 


19 


Exacc 


29 


Ex 2DD 


150 


Ex 2EE 


23 


Ex 2FF 


15 


Ex20G 


22 


EX2HH 


16 


Ex 2H 


44 


Ex. 2JJ 


94 


EX2KK 


28 


Ex 2LL 


81 


Ex2MW ; 


22 


EX 3 


124 


Ex. 4A 


24 


EX 4B 


35 


Ex. AC 


83 


EX4D 


114 
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The ab<4y of the compounds of formula I. and the* corresponding 
pharmacoutcaJty acceptable acid addition salts, to Inhibit DPP-IV may also toe 
ccmona rated by measuring mo effects of test compounds on DPP-IV activity in 
human and rat pfaema employing a modrfled version of (he assay described by 
Kubota, el aL in an article entitled 'Involvement of (flpeptidytpeptktaee IV in an in vivo 
Immune response" in Cffn. Exp. Immunol., Vol. 89, pga. 182-1 97 (1992). Briefly, 6 pi 
of pbsma arc addod to 86-wsfl ftat-bottarn mioorti tar ptgies (Falcon), foJlowod by tho 
addltfcn of 3 of 80 mM MgCU In hcubaOon buffer (25 mMHEPES, 1 40 mM NaCX 
1% RlA-grede B3A, pH 7jB). Altar a 80 mln. Incubation at room temperature, the 
reaction is Inflated by the addition of 10 tA of incubation buffer contalnkig 0.1 mM 
cub strata (H.Gtydno-ProlinoV\MO; AMC la 7-Bm*rMTnelhyta>urnar1n). Tho plates 
are covered with aluminum foil (or kept In the dark) and Incubated at room 
temperature for 20 mtn. After the 20 mm. read ton, florescence s measured using a 
Cyiofluor 2360 ftuortmetor (Excttafon 380 mn Emission 460nm; scnsitMty sotting 4). 
Test compounds are typically added as 2 ^ additions and the assay buff w volume is 
reduced to 13 ut A fluoreswrtoc-coTtoertfatton curve of free AMC to generated using 
0-50 f/M solutions of AMC In assay buffer. The curve generated ia Enear and is used 
lor Interpolation of sUbslraie consumption (catalytio ocrMty In nmoies substrate 
cieaved/rrtn). As v/th the previous assay, the potency of the test compounds as 
DPP-IV Jnhtoflora, expressed as IC^ is caJculaied fromSiXrfrrl, dose-response 
curves using a 4 parameter loglef o function. 



The for owing tCso'a were obtained: 



Compound 


human plasma DPP-IV (nM) 


rat plasma DPP-IV (nM) 


Ex 1 


30 


6 


Ex. 2A 


10 


5 


Ex. 2B 


59 


1t 


Ex 2C 


50 


25 


Sx 2D 


93 


71 


Ex2E 


27 


19 
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Ex. £F 


46 


37 


Hx.2Q 


153 


111 


EX.2H 


79 


46 


Ex.21 


73 


31 


EX.2J 


421 


48 


Ex. 2K 


305 


36 


Ex.21 


9 


4 


Ex. 2M 


10 


6 


EX.2N 


10 


S 


Ex 20 


8 


9 


Ex.2P 


16 


11 


Ex.20 


38 


38 


EX.2R 


23 


15 


Ex.23 


4 


2 


Ex. 2T 


26 


37 


Ex.2U 


27 


14 


Ex. 2V 


28 


1f 


Ex. 2W 


10 


7 


En. 2X 


47 


£0 


Ex. 2Y 


124 


37 


Ex. 2Z 


122 


86 


Ex.2AA 


33 


10 


Ex. 2BB 


38 


18 


Ex. 2CC 


38 


21 


EX.20D 


68 


3a 


Ex. 2EE 


160 


48 


Ex2FF 


94 


42 


EX.2QQ 


20 


10 


Ex. 2HH 


18 


10 


EX.211 


37 


12 


Ex. 2JJ 


46 


6 


EX.2KK 


38 


12 
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EX.2LL 


649 


123 


£x2MM 


71 


58 


Ex. 3 


204 


107 


Bt.4A 


46 


20 


Ex. 4Q 


77 


31 


EX.4C 


68 


46 


EX.4D 


104 


50 


EX 5 


5 


4 



tn view of their ability to inhibit DPP4V. fte compounds d formula L and thefr 
corresponding pharmsceuricaDy aocoptaWo acU addition sate, are useful In treating 
condttona modatod by DPP4V rih&ttion. Based on the above and findings in the 
literature, It is expected that the compounds dscbsod herein are useful In the 
treatment of conditions such as non-*mrtn-dopendont diabetes meJIltua, arthritis, 
obesity, allograft transplantation and celcttonlrvo«teoporos«s. hn addition, based on 
the nries of gtocagonHDce peptide* (such as GLP-1 and GlP-2) and their association 
«Etb DPP-JV inhibition, It Is expected that the compounds disclosed hereti are useful 
for example, to produce a oedatfw or anxiolytic eflect, or to attenuate post-surgical 
catabcsc changes and hormonal responses to stress, or to reduce mortafity and 
morbidity after myocardial Infarction, or In the treatment of conditions related to the 
above effects which may be mediated by QLP-1 and/or GLP-2 levels. 

More specifically, for example, the compounds of formula I, and their 
corresponding pharmeoeultoany acceptable add addition satis, improve earjy insult) 
response to an oral gtuooee chaBoogo and, therefore, are useful tn treating non- 
msuBn-dependeni diabetes metttue. The ability of the oompounds of formula i, and 
their corresponding phamaceuticelly acceptable acid addition sails, to Improve early 
insulin recpor.ee to an oral glucose oha/lengo may be measured in Insulin resistant 
rats according to ths following method: 

Male Sprague-Dawley rats mat had been fed a high fat diet {saturated fat - 
57% calorics) tor 2-3 weeks were fasted for approximately 2 hours on the day of 
testing, divided Into groups of 7-10, and dosed orally with 10 umofftg of test 
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compound fcn carboxyrnelhylceliuloee. Each of the lest ccwnpounds exhilnteiefod 
orally at 70 vmotfcg ten minutes prior to trio edmttistranon of glucose (1 oAg p.o.). 
led to a significant nhibMon ot plasma DPP-IV activity during tn» study. For example, 
the compound of Example 2N, admWstenxl orally ot 10 umol/Kg (rW-8) ten minutes 
prior to tho admin tctratiort of gluooco (1 g/kg p.o.), led to en 80% inhibition of plasma 
DPP-IV activity durhg the study. Stood samples, obtained »t various time-points from 
chronic Jugular vein catheters, were analyzed for plasma glucose concentration. 
Data are expressed as % decrease of the area under the plasma gtucoae curve 
compared to vehicle-treated control animals. The following result was obtained: 



Compound 


Decrease of plasma glucose excursion 
ai10pflieWcg(p=0.01J 


Ex. 2N 


38% 



The precise dosage of tho compounds of fotmula l> and their correspondfng 
pharmaceuticaUy acceptable acid addition salts, lobe employed tor treating 
conditions mediated by DPP-IV inhibition depends upon several factors. Including the 
host, the nature end ihe severity of the condition being treated, the mode of 
administration and the particular compound employed. However, In general, 
oondtions mediated by DPP-IV inhibition era effectively treated when a compound of 
formula I. or a corresponding phanmaceuttealy acceptable add addition salt, ts 
acminotered errteraly, e.g-. orally, or parenteraHy, e.g., Intravenously, preferably 
orally, at a daily dosage of 0.0O2-S, preferably 0.02-2.B mg/Jcg body weight or, for 
most larger primates, a daBy dosage of 0,1-250, preferably 1-1 DO mg. A typical oral 
dosage unit Is 0.01-0.75 mg/kg, one to three times a day. Usually, a small dose Is 
administered initially end the dosage is gradually Increased untl tho optimal dosage 
tor the host under treatment is determined. The upper rtmtt of dosage b thai imposed 
by side effects and can be determined by trial for the host being treated. 

The compounds of formula I, and their ocrresponmrig prvinraceutically 
acceptable add addition salts, may ba combined with one or more pharmaceutic a&y 
acceptable camera and, optionally, one or more other convention aJ pharmaceutical 
adjuvants end adminWer«d entsyaDy, e^, orally, h the form of tablets, capsules, 
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csploto. etc or paren to rally, e.g., Intravenously. In the hum of stoma injectable 
aofutiona or suspensions. The enteral and parenteral eompositfons may be prepared 
by conventional means. 

The compounds of fonnuta 1, and thair corresponding phaimocsufcalry 
acceptable add addTUon talfcs, may bo formula tod into enteral end parenteral 
Pharmaceutical compoaWona containing en amount oJ the acwe substance that Is 
effective for treating conditions mediated by DPFMV InNbtion, such compoaatJona In 
unit dosage form and such compositions comprising a pharmpceutJcatfy acceptable 
canter. 

Tho compounda of formula I {including those of each of tne eubecopoe thereof 
and each of Die examples) may be administered In enarvtomartcally pure form (o.g., 
oo>ea%, prof eraWy >90%) or together with trie Q o nan Homer, e.g., in racsmlc form. 
The above dosage ranges are baaed on the compounds of formula 1 (excluding the 
amount of the 8 enamiomer). 

The present invention furthermore refers to a combination, especially a 
combfcied preparation or pharmaceutical composition, respectively, comprising a 
compound of formula I or a pharmaoeullcair/ acceptable salt thereof and at least one 
different antidiabetic agent (e.g. one or two different antidiabetic agents) or a 
pharmaceutJcally acceptable salt thereof. 

A suitable antidiabetic agent b e.g. sefected from the group consisting of 
Jneufln signalling pathway modulators. like inhibitors of protein tyroaiie phosphatases 
(PTPaaes), non-email molecule mimetic compounds and Inhibitors of glutamlne- 
rruotoae-e-phoaphata amJctatianeferase (GFA.T), compounds Influencing a 
dysregulatedhepeJic gtuooso production, Ike fnhbftors of gjuooee^-phoephalase 
(G6Pase), inhbitore of 1ru«c^l,e^bJsphosphatase (F-1 ,8-BPase). hhbtors of 
glycogen phosphorylase (QP), glucagon receptor antagonists and Inhibitors of 
phc*pr»ef»toynjvate carboxyWnase (PEPCK), pyruvate oehydrogenase kinase 
(PDHK) Inhlbitora, insulin sensitivity enhancers, tnsuBn secretion enhanoere, a- 
gluooakfose inhtottora, inhibitors of gasrrfc emptying, Insulin, and ocedrenergte 
antagonists lor simultaneous, separate or sequential use. 
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Exampios of 'Tnhfbitors of PTPoso" include, but are net Omfted to those dfsdosod in 
U.S. Patent No. 6,057,31 0, U.S. Patent No, ej001.867, WO 9958518, WO 88/88322, WO 
93/46268, WO 99/46267, WO 99/48244, WO 99748207, WO 99/46238, WO 99/15529 and 
by Poucheret et el In Mo*. Coll Blochwn. 1 998, 1 88. 73-60. 

Examples of "non-email molecule mimetic compounds' include, but are not limited to 
thou tfadosed in Sderce 1999. 284; 974-97, especially 1-783.281. and WO 99/58127, 
especially CLX-eoi. 

Examples of 'Inhibitors of QFAT" include, but are not limited to those disclosed h Mot. 
Oafl Endocrinol 1997,135(1), 87-77. 

The term "inhibitors ol G6Pose" used herein means a compound or 
composition which reduces or mhtote hepatic gtuconeogenesls by decreasing or Inheriting 
the activity of G6Paes. Examples of euch compounds are disclosed m WQ Don 4090, wo 
99/40082, WO 96/40365, EP682024 and Diabetes 1998. 47, 1630-1636. 

The term "iihrbltors of F-1 ,6-BPaee" used herein means a compound or compcrtrton 
which reduoos or fnhfcits hepatic gliconeogeneete by decreasing or Inhibiting the activity of 
F-1 ,6-aPase. Examples of such compounds are disclosed In WO 00/1 4095, WO 09/47549, 
WO 98/39344. WO 98/39343 and WO 98/39342. 

Ths term 'hhbltore of OP* used herein means a compound or composition Which 
reduces or InWafts hepatic grycogenoryeta by decreashg or Inhibiting the activity of QP. 
Ewmptos of euch compounds are disclosed In EP 978279, US Patent No, 5596463, WO 
99/26659, EP 846464. WO 97/31901 , WO 96/39384, W09839385 and in particular CP- 
91 143 as described In Proa Natl. Acad 3d USA 1998. 95, 1778-1781. 

The barm "glucagon receptor antagonists* as us ad heroin relates In particular to the 
compounds described In WO 98/04526. especially BAY27-9955. and those described In 
Boerg Med. Chem. Lett 1992, 2, 918-918, especially CP-89,71 1. J. Mad. Chem. 1898, 41, 
5150-6157. especially NNC 02-1687, and J. Btof Chem. 1999, 274; 8894-8697, espodaly 
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L- 168,049 nnd compounda dbeloaed in US 5,880.139, WO 99/01423, US 6,778,954, WO 
98*2109, WO 98/22108, WO 98/21 957 end WO 97/16442. 

The term ' inhibitors of PEPCK" used herein means a compound or composition which 
reduces or inhibits hepatic gluooneogenesie by cfecreashg or Inhibiting ths activity of 
PEPCK. Examples ot such compounds ere dtecloaed In U.S. Patent No. 6,030,837 end Mol 
Biol. Diabetes 1 994. 2, 2834)9. 

Tho term "PDHK HiibnofB - as used herein means Inhibitors of pyruvaw 
dehydrogenase kinase end Include, but ere not limited to, thoso compounds cftsdoeed by 
AJcher st si In J. Mad. Cham. 42 (1999) 2747-2746. 

The term IneuVn soo&ffivtty enhancer* used herein moons any and aV 
pharmacological active compounds met enhance the tissue sensitivity towards Insulin. 
Insulin sensitivity enhancers hduds, e.g., mhibtors of GSK-3, retinoid X receptor (RXR) 
agonists, agorfsts of Beta-3 AR, agonl9l9 ot UCPa, antidiabetic thtazoltdirtedlonea 
(gPlszones), non-gHiazone type PPARy agonists, dual PPARy/ PPARa agonists, 
antidiabetic vanadium conla'mino compounds and biguartides, e.g., metformin. 

The insulin sensttrvtty enhancer la preferably selected from the group consisting of 
antidiabetic thiazotidinediones, antidiabetic vanadium containing compounds and 
metformin. 

In one preferred embodiment, 1he Insulh sensWvHy enhancer is me norm In. 

Examples of 'inhibitor* of QSK-3" Include, but are not limited to ihoee 
dtedesed In WO 00/21927 and WO 87/41 854. 

By 'RXR agonist' is meant a compound or composition which when combined with 
RXR hompdlnwre or heterodJmera Increases the transcriptional regulation activity of RXR, 
as measured by an assay Known to one ski led in the art, tadudlng, but not limited to, ths 
*oo-transf action* or 'els-trans' assays descrtoed or disdosed in U.S. Pat Nos. 4,981 ,784, 
6,071,773, 6,298.428, 6,606,102, WOS9/nsa55, WOgt/08677, WO82V05447, 
WO90/1 1235, W 095/18380. PCT/US 93/04399, PCT/U894/03795 and CA 2,034.220, 



(65) JP 2004 503531 A 2004.2.5 



-25- 

whtch aro incorporated by reference herein. U includes, but to not Iknfted to, compounds that 
preterenl tally actuate RXR over RAR (Le. RXR specific agonists), and compouids thai 
activate both RXR and RAR fie. pan agonfata). II also includes compound* mat actuate 
RXR In a certain ceirutar context but nol others (Le. partial agonicta). Compounds disclosed 
or described In the following artidee, petema and patent applications which have RXR 
agonist aofrvtty are Incorporated by rei&reoce hensh: U.S. Pet Nos. 5,399,566 and 
5,466,661, WO96/0S165, PCT/US95/16842, PCT/US96/16695, PCTAJS93/10094, 
WO94/16901. PCTAJS92/1 1214, W093/1 1765, PCTAJS93/10166, PCTAJS93/10204, 
WO94/1S902, PCTAJ693AJ3344, W093/21 146, provision aJ applications 60004,697 and 
60,009,694, Boehrn. et a). J. Mad. Chom. 38(1 6):31 46-31 55, 1694, Boehrn, at al. J. Med. 
Chera 37(1 8).-29S0-2941. 1894. Annas etai, J. BW. Cham. 266:1157.1161 (1991), 
SatezofOlvo et al.. Dioehem. Bicprn/s. Res. Ccmmun. 204:157-263 (1994) and Safanova, 
Mol. CeO. Endccrtn. 104^01-211 (1994). RXR specific agonrste Iodide, but are not Imfted 
to, IG 100268 (l e. 2-(l .{3,6,5,8 ,Bi>efflameirry1-5,6,7,8-t«^ 

py rtdkie<6-cart)axylc arid) and LOD 1069 (he. 4-({3 1 5^ l 8 l 8-pontamothy!.5,6,7,8-te1rahy(lro- 
2-naph1hyty>2<arbonyl>beozo to add), and ana fogs, derivatives and ptaarmaceufloeny 
acceptable safts (hereof. The structures and synthoww of LQ 100266 and LQD 1069 are 
disctosad in Boehrn, etai. J. Med. Cham. 98(18): 3146-3156, 1954. incorporated by 
reference herein, Pan agonists hctude, but are not limited to, ALRT 1057 (le. 9-cte retinofc 
acid), and analog*, derivatives and pharmaceutical y acceptable eats thereof. 

Examples of tigonVsta ol Beta-3 ART include, but are not limited to CL-3 18,243 
(Lederie Laboratories) and those disctoeed in WO 99/29672, WO 99/32753. WO 96720005, 
WO 08/09626, WO 97/46656, WO 97/37646 and U.6. Patent No. 5,705,615. 

The term ■agonists of UCPe" used heroin moans agonists ol UCP-1 , 
preferably UCP-2 and even more preferably UCP-3. UCPa are disclosed in VWaJ-Puip et ai„ 
aodiwn. Biophya Res. Commun., Vol. 235(1) pp. 73-92 (1997), Such agonists are a 
compound or oompoettion wNcb Increases the actWty of UCPs. 

The anfldbborJc tWazc-UaTnodtone (gltazone) is, for example, (SM(3,4- 
dlhydro-2-(phenyl'mo(hy1)'2H-1 *CTTOpy{Bh-6-y0methyKrUazoikfine-2,4-diorre (englltazcne), 
5Ml4^3-(5-meihvW2-pbenyt-4<Kaioryl)-1 -oxapropv1hptenyf)^ethy^ 
(dargfitazene), 5-fl4-(1-rr»thy1-cydohaxyi)mefo^ 
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(c#itezDn»), 5^4^2.(1 4ndc^tno^)ph*ny^ (DRF2188),S- 
[4{2-(6^thyV2^heny-4^xozoh/rhet^ (BM-13J248), 5- 

(2^aphthy^l/onyl)-thta2olIdln»^,4-dlwie CAY-3f637), Ws(4-«2,4-(ljoxa-5-lhlai<ikflrry1). 
methytlphenyOinclhan* (YM268), 5 W2-<5-nTe1hyt-£^enyM<xa2dyt)^ 
benryf)-ihiajolitSno-2 1 4-dfan» (AD-5075), MM1-P^ony»-T<ydopfoponcxajybonylamlno)- 
bBnzyfj4hrarol[<flno-2,4-dtone (DN-108) 5HI4-(2^^-dIhydroindol.l-y09thoxy)ph»nylm9tiyl)- 
thtazotkf1ne-2,4-dtort0, 5^(4n^toino^heny<I)^^rT^ynyf)-5^honylsuHt^y1)lhJQ20ikfn^,4- 
dlone, 5-p^4^htoroph«ri)rf]>^ropynyl>5-(4-fliiomphonyJ -^onyOttitezoIWIne^Ad^n*, 5- 
tf4^mc»hyV2i7yr1a^l*mlrio^ei^^ 

(ptoglitazoneX ^fl4-((3,4^ihydn>^hydroxy-2 ( 6,7,0-tetyBrTiethyt£H-l -bOfwopy7an-2- 
yf)memoxy)-phenyl>mothyO-ihlasolWn©« ( 4-dione (trogltezone), 546-<2-<luoro-boniyloxy)- 
nBphtf«Jen-2-y«memylHhtoziQidin»-2,4Kfione (MCC665J, 5-(E2-(2-naphthyf)-bcnzox0ro<-5- 
yl>methyl)tt»lazolldlno-a,4-dion© fM74) and 5^,4^xotWazolkflh«6-ylmelhy0-2«fl)ett 
N-(4-tiffluflron»thyH)enzyl)bflrTzamKte (KRP297). 

The gJitajtoncs 5^H^5-ethyW^iiiyl)«thoxy)phe^ 
2,4-dtone (plogBtarone, 6P 0 193 256 A1), 5-a^-{2-(niethyl-2-pyridhyl-einkToJ- 
ethoxy)phenyilmethy1).thiazolliflno-Z.4-dlono (ros'tglttazone, EP 0 306 228 A1), 5«{[4-«3,4- 
d9iydro-&-hy d roxy-2,5 , 7,9-telramethyt-2H- 1 -b«nzopyran-z-yl)n)Blhoxy>phanyQ- 
mcthyn<hlazofldne-2,4-<ik)ne (Irogmazone, EP 0 130 421), (S) (f3,4-d»iytJfO-2-^h»nyl- 
metrry1)^H-14jenzopyrarw&y)inetr^^ (engfcazon©, EP 0207 606 

Bl),5^,4^xotrrfazoikflrv6^roet^ 

(KRP297, JP 10087641 -A), 6l9^fluOTO-benzytoxy)rio^tta^ 
dione (MCC555, EP 0 604 883 B1), 5-WW5^eto^-^yU-ucazPW ^>xopropyl)- 
phonyJHTiettTyI)-thlazDltllne^,4-dion« (dargfitazone, EP 0 332 332), S-(2-naphmy1autfoi>y1>- 
tWaxoHdSne-a^-dlone (AY-31637, US 4,807,048), 5Kl4K^ethy1-cyciohBxyJ)melhoxy> 
phenyi>ristfty1fthla2olkjlne-2,4-cfione (cfglterone, US 4,287.200) aw in each ouo 
genencalh/ and epecfficaJy disclosed | n the documents cited In brackets beyond each 
substance, In each case in particular In the compound damns and the final products of the 
wortdruj examples, the siAject-matasr of \ho final products, the pharmaceutical preparations 
and the cfaims are hereby Incorporated Into lha present application by reference to these 
pubS nation 3. The preparation of DOF21B3 and of B-{[4.[2-(2>c*hydrorndoJ-1- 
yf)emoxy)phBnyilrnethyl)^a2^^ Is described In B.9. Lohray eta)., J. Mod. 
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Chem. 1998. 41, 1C19-1D3Q-. Ewn^tes 2d and 3g on pages t627 end 1 62B. The 
preparation of S-tf-H-chtorophenylD^-pfO^ 

and the other compounds in wNch A is phenytetfiynyl nonftcnoo herein can bo carted out 
according to the methods described h J. Wrobel ot ai, J. Mad. Chem. 1898, 41 , 1084- 
tool. 

In particular, fVtCC555 can bs formulated aa dtectoeed on page 49. lines 30 
to 45, of EP 0 604 983 B1 ; englftazone as dbctoaed from page 8, One 62, to page 7, line 6, 
or analogous to Example* 27 or 26 on page 24 of EP 0 £07 805 B1 ; and darglttazone and 
5^4-r^^ethyW^henyM«ojcazor^ 

can be formulated a* dlsctosed on page 6, Ino 42 to One 54 of EP o 332 332 B1. AY<31 837 
can be adnVnistered as dtedosed tn column 4, Ones 32 to 51 of US 44)97,948 and 
roelglitazone as cfisctosed on page 0, flnes 32 to 40 of EP 0 306 226 A1, the tatter 
preferably as Its maJeate sail ROeigStazone can be admin tern rod h the form as it 
marketed o.g. under the trademark AVAKDfA™, TYogtttazono can be administered In the 
form as it b marketsd e.g. under the Trademarks ReZuin^*, PRELAY™, ROMQZIhP 4 (In the 
United Kingdom) or NOSCAL™ (Tn Japan). Ptoglfcazono can be administered as dtodosed in 
Example 2 of EP 0 1 93 258 A t , preferably in (he form of the mwiohydrochtortte salt. 
Corresponding to the needs of ths e'ngio patient H can bo passible to administer 
ptoglltazonfl b the form as It Is marketed e.g. under th* trademark ACT09». Ckjltazone 
can, for example, be formulated as disclosed fn Example 13 of U8 4,267,200. 

Non-glhaiono typo PPARy ogontaia am especially N-(2*enzoylpheny1)-L- 
tyroeine analogues, e.g. 0262570, and JTT501 . 

The term "dual PPARy/ PPARa agontser as uaed herein means compounds which 
are at the same time PPARy and PPARa agonists. Preferred duaf PPARrr* PPARa agonists 
are ospeoialy thooo » [{oxoc^rre2jorn/Wltoxy)pheriyl]a tkanoatoa and analogs thereof , very 
especially the compound DRF-654168, described n WO 99/08501 end the compound KO 
21G0 dsecrlbed by Fuku! In Diabetes 2000, 49(6), 759-797. 

Preferably, the antidiabetic vanadium containing compound Is a 
prrystotogicaliy tolerable vanadium complex of a bldentate monocrotic chela nt, whereto aatd 
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chctant la on o^ydrojcypyicne or a+yeftwypyrtdhorw, espedaiy those dtedosed in the 
Examples ol US 5,866,563, of which tho working example* are hereby hcorporatod by 
reference, or a pharmaceutics Sy acceptabfe sett thereof. 

The prepare Son of metlom* (OmeViytdlguanrdo) and its hydrochloride wn 
fs state of the art end wee cflaetosad first by Eml A. Wo mar and James Bel, J. Chem. Boo. 
121. 1922, 1790-1794. Metformin, can be admhistered e.g. In tho form as marketed under 
tho trademark* GLUCOPHAGF* 

tnsuftn secwhbn onhanoors ore pharmaco logical active compounds having 
the property to promote secretion of InsuUn from pancreatic B cons. Examples for insulin 
secretion enhancers Include glucagon receptor antagonists (soo above), sulphonyl urea 
derivatives, inenrtin hormonsa, especially glucagon •< fee peptlde-1 (GLP-1 ) or GUM 
egontsts, B-oell trmdaxoline receptor antagonists, and short-ectlng 'ravin secretagogues, 
Wee antidiabetic phenytacette add derivatives, antidiabetic D-ohenytelantne derivatrvoe ond 
BTS 67682 described by T. Page ot al Hi Br. J. Pharmacol. 1997, 122, 1464-1468. 

Tho sulphonyl urea derivative is, for example, gtsoxepM, gryburUe. gtbendamide, 
acetohsxamide, ohloropropamido, gSwmurtdo, tolbutamide, tolazamide, gfpizkte, 
carbulamlcte, gtlquldone, gryhaxamide, phenbutamrde or to*cyclarrtde; and preferably 
gtmcpWdn or gUdaiide. Tolbutamide, gltoenctamide, gHdazkbi, gSbomuiide, gllqiidone, 
gBsoxepkJ end gUmeplride con be admhletered e.g. in the form ee they are marketed under 
the trademark* RAST1NON HOECHST™ AZUGWOON™, DIAMICRON™ GLUBORD^, 
GLURENORM"*, PRO-DtABAN™ end AMARYL™. respectively. 

GLP-1 to a Insul ho tropic protelne which was described, o.g., by W.E. 
Schmidt et al. m OiahetoJbgia 28, 1£S5, 704-707 and in US 6,705.483. Tho term "GLP-1 
egonlsts* used heroin means variants and analogs of GLP-1 f7-36)NH, which ore dtectosed 
m rjartiouhr In US 5,120,712, US 5.1 1 8666. US 6,51 2^40, WO 91/f 1467 end by C. Oreftov 
et al In J. 3loi. Chem. 264 (1989) 12828. The term "GUM agonists' comprises especially 
compounds like GLP-1 (7-37), En which compound Che carboxy-trrmlnal amide functionally 
of Arg* fs dtoptoocd with Gfy at tho 37* poelttan of the GLP-1 [7-36)Nr* molscule and 
variants and analogs thereof holudhg GLN*-aLP-i(7-37), tXJLN'-GLP-l (7-37), occty) 



(6?) JP 2004 503531 A 2004.2.5 



•29- 

LYS*-GLP-1f7-37> f LYS ,, -GLP-1(7-37) and. In portfcUar. GLP-1{7-37)OH. VAL'-GLP-lfJ- 
37), QLY*-GLP-1 (7-37), THtf-GLP- 1(7-37), (7^7) end 4-irrtdazopropionyl- 

GLP-1. Special preference is also given to the GLP agonist analog exendh-4, described by 
Grcig ct eJ in DiobeterogU 1999, 42, 45-50. 

The term Ti-cefl Imidazoline receptor antagonists* ae usod herein means 
compounds es those described in WO 00/78726 and by Wang et s) h J. Pharmacol. Exp, 
Tnsr. 1990; 276; 62-69, e.g. PMS 612. 

Tho antkf abotte phonylacclic add derivative- is preferably repogHntda or a pharmaOduUcally 
acceptable salt thereof. 

Most preferably, the antidiabetic D-phenytaianine derivatVe is nategfinide or a 
pharrnaceurJcaDy acceptable salt thereof. 

NategiriWe (^(firan^soprcpyl^ EP 196222 

and EP 626171) and repaglinido ((S)-2^thoxy^H2^memyM-(2-<1^ 
&&(Utotf)phenyputyf\t^Q\~2^oeity)bcnToic add, EPO 147650 A2. In particular 
Example 1 1 on page 61 , and EP O 207 331 At) ore In each case genertcBlty and 
specifically disclosed tn the dooumonts eked In brackets beyond each substance, m each 
case in particular in the compound claims end the Una] products of Ihe wotting examples, 
the ejbjact-maUer of the final products. Jhe pharmaceutical preparations and 1he Claims are 
hereby tnocrporatod into tho pro sent application by reference to these pubfeationa. Tho 
tarm naloglnWo as used herein comprises crystal modifications (polymorphs) such as those 
disclosed In EP 0626171 81 or US 5,468,510, rwpec^dy, the surged matLw of wh>ch te 
incorporated by roforenoe to this application, especially the subject matter of dams 8 to 1 0 
as won as the corresponding references to the B-type crystal mocjfcatioo. Prof era bfy. in the 
present invention ihe B- or H-type, more preferably the H-typo, ts used. Ropagllnde con be 
admWstored fn the form as it to marketed o.g. under the trademark NovoNorm™. 
Nategfriide can be administered In the form ae ft Is marketed eg. under tho trademark 
STARLIX-. 
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o-Glucoaidaao inhibitors a no phamracdogfcal acctvo compounds which 
InhbJt small intestinal a-gSucoskiasQ onzymos wbtoh break down rton-adeorbabla complex 
carbohydrates Into absorbable monosacchsndea. Examples for such compounds are 
acarboso. N-(1 ,3^hydroxy^-prcn>yf)vaflolamfne (voglboee) and the 1 <teoxynojomydn 
derivative mfclitd. Acarboso 19 4r,6NJWec^-4M(16HM,6V5|-4,&,C-lrt^^ 
bydroxym^l^w2^(^4iexef7yJaniho}rTurftOtrlc^. The strucluro od aca/bose can as weli be 
described as CM,6-t»tf>oxy-4-{Il MH^S ,&SM^^tririydroxy^(hyclroxymotnyf>-2- 
cyclohexen»1 -yl]^lno)-a^lucopyrano8yKl ^)<><t-D-glucopyra'iosyH1 ->4}-0- 
ghjoopyranoae. Aoarboae (OS 4,062,950 and EP 0 220 121), is genericair/ and specificaBy 
rifedosAd In the docurnarrie died In brackets, in particular in the compound daJms and tho 
linal products of the working examples, the (subject-matter ot the final products, the 
pharmaceulfoai preparations and Ihe daims are ho re by incorporated Into the present 
application by reference 1o these publications. Corresponding to the naeds of Iho dngto 
pallent ft can bo possible to admirer acarbose In the lorm as ft Is marketed e. g. under the 
trademark QUJCOBAY™. Miglitol can be administered In the form as It la marketed o.g. 
under the feadsmark DIASTABOL SO™ 

Tho a-^uoosldase Inhibitor Is preferably selected from tho group consisting of 
acarbose. voglboee and mlglttd. 

Examplee of "frihibitara of gaatrio emptying" other than GUM Include, but 
are no) United to those disclosed In J. Din. Endocrinol. Metab. 2000, 06(3), 1 M3-1048, 
especially OCK-8, and in Diabetes Care 1 990; 21; 897-883, especially Arnyttn and analogs 
thereof , e.g. PramDrulde, Amylln is also described e.g. by o.Q. Ko) teman et at h 

DlabatOlogla 39, 1Q9Q. 492-409. 

Examples of Wadrenergio antagonists" include, but are no1 Brrlted to rrfdagftzole 
desctbedln Oiabctas 39, 1907. 216-220. 

Comprised are likewise the corresponding stereoisomers aa wall as the 
corresponding polymorphs, e.g. crystal modifications, which ere dfedosed in the cared 
patent documents. 
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In e very preferred embodment of the Invention, the further antfdlabefc compound is 
selected from the group consisting of nategfWdo. rcpagSride, mattormin, roslgDtazono, 
pioQlitazone, Irogirtazone, gBsoxepW, gryburfde. gjlbenctamlde, aoetohexemWe, chloro- 
propamide, gObcmuride, tobutamfde, tolazamide, glipizide, carbulamtte, gliqufdone, 
pjyhexarnido. pbenbutamidc, tcOcycbrrudo, gCmopirido and gttdazide, or (he pharma- 
ceuBcalry acceptable salt of such a compound, Most preferred to rutegUnlde, repagf rndo or 
motformn, respectively, furthermore, ptogttazone, rosig&azDne or Irogiilazone respectively. 

The siruclure ot the active agents Uentffled by code nos., generic or irarfa 
nomas may bo taken from the actual edition of the standard compendirm The Merck 
index* or from databases, e.g. Patents tnternationaf {e.g. IMS Wortd Publications). The 
corresponding content thereof Is hereby fncop orated by reference. Any person skilled in 
the art is fully enabled to identify the active agents and. based on these references, likewise 
Bnabled to manufacture and teet the pharmaceutical Indicat ors and properties In standard 
test models, both ki vtooand h Wvo. 

The combinations according to the present invention can used especially In 
the prevention, delay of progression or treatment of condtiona medeted by 
clfceptJdyfpepfldaso - IV {DPP4V), in particular dtebetes, more particular type 2 
dobeteameJIitus, conditions of impaired glucose tolerance (IQT), conditions of 
impaired fasting plasma glucose, metabolic ackJoete, ketosts. arthritis, obesity and 
osteoporosis; for tin prevention, delay of pro gress ton or treatment of such conditions; 
the use of such combmatfon for the cosmetic treatment of a mammaf fn order to 
effect a cosmetically beneficial loee of body weight 

The person skilled in the pertinent art is fuDy enabled to select a relevant onrrteJ test 
model to prove the hereinbefore and hereinafter indicated rhcrapeuSo indications and 
bensficiaJ affects. 

The Invention furthermore relates to a oorrmoroial package oomprfsfng a 
compound according to the present rni/orrbon or a combination accoielhg to the 
present invention together wiih instructions for simultaneous, s spa rate or sequentlaJ 
use. 
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Tha following examples show represents tVe compounds encompassed by 
this Invention and their synthesis. However, It shouW be deaity understood that they 
an? (or purposes of illustration only. 

EXAMPLE 1 

1-[H2-{(5-CWoro-2-pyikfinyl) am/no]- 1 , t ^fmethyJethy1)anVnoIac©tyl}2-cyanf>(S>- 
pynoiidtn©, monohydrochkytdri 

A. 1^r^roecfltyV2-(S)-cyarKvyrroDdino 

To a mechanically eHrrod solution of 2O.0 g (t BO.O mmof) of 
cWcroaceryt chloride and 97 g (0.7 o mmo)} of potassium carbonate in 1 50 mL of 
tetahydrofuran is added a solution Of L-proflnamUe 20.0 g (180,0 mmo)) In 500 mL 
of tetrahydrofurun In a dropwise fashion over 45 minutes. This reaction is then 
mechenicaly stirred for an additional two hours si room temperature. The reaction Is 
then tittered to remove potassium salts and the filtrate Is dried over Na*SO«. The 
NaiSO« is then removed via filtration and to this eotoriees filtrate Is added 
trlflucroaceUc anhydride (25.0 mL, 0.180 mmol) in one portion. The reaction fa then 
magnebcoiy stirred for 1 hour at room temperature and the resuxfng dear 
yeton/orartge sorurJon 1$ concentrated via ratovap. The excess rjtfluoroacetfc 
anhydride Is removed by adding ethyl aootira to (he concentrated oil and 
reconcentrating via rotovap. This removing operation is performed three times. 

The resulting ofl Is partttonod botween othyf acetate and water. Tha product 
is then extracted into (he ethyl acetate and the aqueous layer is then washed twice 
wflh ethyl acetate. The combined organic layers are then washed successively with 
water and brine dried over magnesium sulfate, fltered and concentrated to obtain 1« 
chloro^r^2^S)<yenopyTrefdine as e yellow sofll 

AltemabVofy, the reaction may be earned out by using, as base, a mixture, 
oq. 2-emyt-hoxanolc add/sodium hydride. 
0. Preparation of the title compound in free base form 

To a 200 ml flask containing 60 mj of CHjCb te added 1.85 fl (9.27 mmol) of 
2H(6^Woio-2i:yrbxttiyl)aminoI-1 ,1<Sme1hy1ethytemine and 3S5 g ol KaCO, and the 
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mixture is ooofad in an ioe bath. To this cooled mixture b sJovrfy added 1 .20g (7.14 
mmol) of the above chloride compound proparod in A) disaotved <n 30 ml of CH^Cfc. 
The resultant mixture is Burred at room temperature for 2 days. The KjCOj Is then 
removed via titration and the filtrate is concentrated via rotovoptno. The crudw form 
is then purified on sMca gsf employing a SIMS/Bratega Rash chromatography eydom 
and a 3% solution of methanol In methytene chloride as tho etuent to yield the title 
compound h free base form as a sticky yeflow sobd. 

C Preparation ol the tRte compound 

After dissolving the free bass compound prepared in B) above in 20 ml of dry 
tetrahydrafuran, hydrogen chloride gas le bubbled Into the sofuSon for 20 scoonda. 
Tho reaction was stirred for fhre minutes and then concentrated via rorovap and than 
high vacuum pumping to obtain the Wis compound aa an otMrvhite sofld, m.p. 184*- 
I68*C. ,S C NMR (ppm) =t 1 19.17. 

EXAMPLES 

Following esaen dally the procedure of Example 1 , and using in ptaco of the amine 
therein an equivalent amount of the above deecrfoed or corrrmcrdaUy available: 

*) 1 -G2H(5-cyar>o- 2i3ynd I ny !)aml no)-1 ,1 -dbnelhylBthyrjamine; 

b) l-[^(5^rtfluoromeihyl-2i>y^ 

c) 1-[2-i(4^etrry;benzoy1)aniito^ 

d) 1^-[(3K^ioro-2-pyridrny1)amhoJ- t.l-dirrwthvloOiylJamho; 

e) 1-fJ2'[(4^uoromemyWiry^vf)iamhol-1 .1 Klimelhyiothyt)arTrlne; 

f) t^-[p,5-dtehtoro-2^rtdlnyf)amlno|-1 ,1-dlmortiylethyOainhe; 

0) 1^(3-MT7uoromGth^pYTl^ 
h) 142-[^-dlrrKrthyM-oxopr^ 

1) tH2-[(4<htorotenz)Dvf>^^ 

j) 1-p.[(dn30propvtom^)oa7bonyOajrU^ -dtmsmyielhyljarrfne; 

l) t -[4^{5<yano-2^^inyi)amlry))(^oh exytjamino; 
m) H4<(prwnyt3ulrbnyflefnino)o^^ 
n) H4-(bonznytamino)cydohaxyilam4ne; 



(74) 



JP 2004 503531 A 2004.2.5 



WO 01/96 W 



♦ 34- 



o) l«(4-Q(44if1uofon)etty)-2"PYrtrrtd<^ 

P) 1-(4-K^rifluoromrthyl^-pyT^^ 

q) 1-g4-|(4<hforophenyt)siir^fl&ratrTO 

r) l-(M(^nuofomfllhy)-2ijyrtlir^ 

e) i-[4^(fr^torcM-M^Mamlnolcyetoh6xy0am 

0 H^{4-c*ik)rDbonzoYl)Qniho]cydc^Dxy{lBmJno; 

u) 1-[4^(2.2^rnethyM-oxoprt>pyf)arro^ 

v) 1 -{4^(^bOT^tJTla2oJyl)an^rxoIcyclohoxyllannino; 

w) 1 ^4-[{4^anophwi\^rT^)cydohexy0airtne: 

X) 1^4-[{cycl^6^CBjtoony0amnD)cydDhBxyl]amino; 

y) 1 -l4-[{5-chlom-24rerttDthtenitY0amirw 

z) 1-l4-(E(4-tfnooromGihyj)p^ 

ea) l^^tZ^NanytJsui/onyljBminoJcydohexy^ainno; 

bb) 1 (4 -fluorophonylH .TMifriethytetfiyflarTiine {comment aly available)', 

oo) 1 (1 ,1 -dlnnetnyt'2-phony1»1iy1}amtno (commn rcia% available); 

dd) 1 -{4- pentyibkcydo{2^ .2]oct-1 -yOamine [commer daffy avalta We); 

oo) H4^4^Mfluorome1rry1)pherto^ 

H) 1 {t4-{4^chlon)phenoxy)]cyclohaxy(]amlrw; 

09) 1 ^4-[(3-trtfijonxnsthyf)phenoxy)c^ 

hh) 1 <4^3<hlorophooo)cy)cyc)obBxy)Tamin©; 

B) HH(4^k)rophftnyl)ftmtno]cer^ 

JD HH(dHsop^ylETT^a)cartwnytH-pipfl^^ylJam^ia: 

kk) t^1^hcnyl-2^hlazoV)-H3^rlcDny1]anrrin8; 

II) <^^4^4-chk]rophenvl]-2^lazoiyrH^ip«Hdlnv1)!iiTirno;Dnd 

mm) t-{1 H4K4-ma^fyixypriery1)-2-lhte2olylI-^lpei1(finy0annJnB, 

there to obtained mo following products ad hydroohlorfdo oolt or, If (0) Vi Beampto 1 is 
Rotportormad, the free base: 

A) 1 <n2H(^cyBno-2-pyridrnynomino}-1 ,1 Hjlri¥jthytethyl|amiry3)aceW*-c^ano-{S)- 
pytroUoTne, free base as a white solid (melllng point = 47*-40»C„ ,3 C NMR 3 1 1 8.ff7 
ppm(CN)>; 
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8) 1 Kn^((S-<ritKioiorT>oi}tv4-2^kinyl)arrtrx)}-1 . 1^rrethy1othy1^holaoaty1>2- 
cyano-(S)-pynotfdtro, cflhydroettJwlde oa en off-while so6d (melting point ■ 170°- 
172«C. *C NMR M 1M1 ppm (CN)); 

C) H{[^{(4-me1hylbenzoyl)arr^>l,l^ 

(SJpynolHtne. free base as a white eoUd (roeMnfl pcinl a 40°-42*C ,3 C NMR 6T7B.U 
ppm(CN)); 

D) 1-(n^CO-cNoro-2-pyr'diny1)amho}-1 , 1 -dimethylettiy(|aniino]acQty0-2-cyaix>-{S}> 
pyrrolidine, oihydrachtonoa as an off-vtfifte sortd (mettig point = 144M46*C. % 
NMR 3 113.21 ppm(CN)): 

q 14P>{(4-tj1tUx>rc<nethyk2^dl^ 

cyano-(S>pyrralUfria, fmbsMna white BoUd (malting point - 38MO-C, °C NMR 5 
11 9.57 ppm (CN)); 

F) t-ni2^{3,5^teNoro^-pyridlny0aniinoV1 ,1 -dlmothyIethyf)amlnolacolyt)-2-oyano- 
(S)-pyrroCdhe, dihydrochtonee as a whto soOd (melting pant . 1 ub d -t 1 CTC, U C NMR 
« 119.34 ppmfCN)); 

G) 1 -flp-{(3-^nuorom»9iyl-2-pyridlny1)afntno)-l ,1 Kfrrte^elhylJamlnolacatyJJ-2. 
cyano-(S)-Py rotldlne, tflhydrochlonda as an off-whfta cold (melting palm » 112*- 
1 14«C, n C hNH 5118-16 ppn> (CN)); 

H) 1 ^{2^(2£-dimemyl-l-oxi^ropyt)amlRoH J-dlrnathylathylJamlnoJacoTyT>2-cyano- 
(SH>yroiitino, monohydiocNoilde as a while sofld (malting point » 22V-227*C, 13 C 
NMR 8 119.24 ppm (CN)|; 

I) ^-CI2H(4-ohtofobenzoy0amiiaH , 1^lmsthy3amy()ajnlnolacc<ylK2<y«jioK3)- 
pyrrottdin*, monohydnxHlodd« as a white crystalline sold (mailing point a 121 f - 
123«C, "C NMR 5 1 19.34 ppm (CN)); 

J) 1 ni2^(dli8opropyiantno)caft>0f>yna^no]«1 .1 -dmethytethyiJainino]acety1>2» 
cyano-(S>pynofldrna, cnonohydiocWorlda a« en orange soKd (melting point - 12B*- 
130-C, NMR S 1 18.10 ppm {CN}); 
K) ^-OK^rlorophenyfl^ 

cyano-<S)-pyrTOUc*no, monohydrochlcrlcJo as a yolow SOW (matting point = 1 12*. 
1 14*C, ,3 C NMR 6 1 19.67 ppm (CN)); 
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dihydrocWorida e$ a whBa sold (melBng point - 242*-244*C, NMR 5 118.31 ppm 
(CN»; 

M) lHlI4^<ph»ny!8dtonyf)anilrio)cytf^ 

jnorohydrochlorldo as e whto solid (metttnfl pofctt = 12C-122X, "C NMR 6 1 1925 
ppm(CN)); 

N) 1 K[t4Kberaoy1anTto)cy^K>xy^ free bade 

as a wttte fluffy soW (meting point = 78«-B0*, "C NMR 6 1 19.68 ppm (CNfl; 
O) l-[&4HK4Hrt«uo«HOo^ 

{3H>ym>lWne. dihydrochlodde as a wh&e soW (decomposed >300»C "C NMR 8 
119.97 ppm <CN)); 

pynolldlns, ^hydrochloride ac an off-whita coBd <moWf^ print - Z89'-292*C. ^ 

NMR 6 119.66 ppm (CM)); 

Q) l-DM4-ehlon^r»snyl)eutt^ 

pyrrolidine, rnonohydrochtoride as a white soOd (meWng point - 1 60»-f 62°C, *C NMR 

5 119.19 ppm (CN»: 

R) 1KK4-[(5Hriftjcronwrhyl^ 

pyrroOdlns, ^hydrochloride as a Bght yoDow cofd (melting poim = 270 # *273°C, l8 C 

NMR 6 110.02 ppm (CN)>; 

8) 1 ^4-U2-cWoro^iiyrtmJolny0aJrtno]cyi^ 

pyrrotidtne, dihydrochloncte os a wWfa soJU (melting po'nt « 290°>293' , C 1 ™G NMR a 
110.28 ppm <CN)); 

T> 1^[4^(4^k5ro©&flZK^arrJno)cyok^ (6)-pymXltfne, 
monohydiochlorWo as a white solid (meiang point - 260°-283*C, *C NMR 6 hb.2S 
ppm(CN)>; 

U) 1^4-[£,2^rnelhyM«<>xopropyOamlnofo^ 

pynoJidaie. mor>ohy*ochtortee as a while solid (melting point = 290»-294«C. "C NMR 
6119.3 ppm(CN». 

V) 1Hn4K(^onfflJhlflZDlyQamir»JcydobcxytJam^ 

dlhydrochlorlde as an off-white solid (metf ng port « 246^248*0, a C NMR 5118.32 
ppm (CN»; 
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W) 1HnM(4-cyanopheriy1)a™iro)^^ 

(ShydrochtorW© as a white solid (melting point = l6SMe7»C, NMR 5 1 TQM ppm 

(CN»: 

X) HQ^-f(cyc^oxyfc»rt>onyt)amhoJcyrtohoxynar^ 

mwiOfiydroehlofWe aa & WtTie solid {melting port o 1 6sr-t 9CTC, ™C NMR 8 11 9.34 
ppm (CN)); 

Y) vffi44{5<?rtoro-2-b«nzom}azoly^ 

pyrrolidine, dfriydiochlorfde as a while fluffy SOW {melBng potm * 2&0»-294«C, "C 
NMR 5 120.32 ppm (CN)); 

(Sfpyrrolkane, rronohydro chloride aa a vary fight yellow soOd (melting point - 135°. 
1 37"C, ^ NMR 6 1 1 a 1 7 ppm (CN)); 
AA) HE«l(2*NanyT)«ulfcny^ 

monohydrgchlorido aa a white fluffy aoUd (mening potm » 75»-77°C, U C NMR a 
119.68 ppm (CN)); 

BB) l-fJI2-{(4-fkJoroplienyO-i .1^meUi/elhvflanilno]uootv^ 

monolrydnochlorlde aa a light fluffy yellow aolid (mefflng poW ^ 19B*-200*0, W C NMfi 

5119.28 ppm (CN)); 

CC) 1-rj(1 ,1 -<5rT«thyV2 phcnyfcthyl)amtnolac 

monohydrochloride as a while aoGd (melting point » 21 2-^21 4 P C, ,3 C NMR ft 1 18.61 
ppm (CN)); 

DO) i-rj(4-pentythicydo|2.2.2)oct-1 -vfJamrr»lacety1l-2<yaiTO^S)ijyiro8dine. 
rrwrwhytirochJorlde as a fluffy, very light-yellow solid (melting point a g&MOC'C, ^ 
NUTR 6 110.25 ppm (CN)); 
EE) tKn^fliinuoromeihyOphe™^ 

pyrrpndlrw, monohydrochlodde as en off-whlta solid (decomposed > 260'C, a c NMR 

5 119.29 ppm (CN)); 

FF) l^4*[4<WorophonoTcy)cyo1ohexyOarr^ 

monohydrochiortda aa an ofJ-whhe solid (moffog point = 232*-2S5*C, "C NMR & 

119.81 ppm (CN)); 

GG) 1{n4-l(3^rWuororTOttTyI)pte 

pyrrolidine, monohydrochforide aa a Duffy, vory Ogrrt-yolow ootid (melting pa'nrt - 
120M22*C, ,J C NMR $ 1 19.23 ppm (CN)); 
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HH) T ^4{{3-c±*orophenoxy)cyctohaxy^^ fi [Sno , 

monohydrochbride as a fluffy, bghVyeOow eoTd {melting point - 72--74-C. "C N.W A 
122.02 ppm (CN)); 

(1) 1-{Qt^(4Hrtoo^honyr)amino]Gan^ 

pyrrolidine. rronohyoYochlortdo ca a brown solid (malting point - 1 72M 74°C, ,J C 

NMH 8 119.84 ppm(CN)); 

JJ) 1 -till -UdfisopropytamiruOcarbonytH^^ 

pynofktlno, morwhydrochlortde as a white sofld (malting point * 82*-64-a U C NMH 6 
11B.11 ppm(CN)); 

KK) t^H4-phcnyWMttaxo]yQ^-piporid^ 

monohydorchtoride as a white aofld (meHJnQ point a 141 M43»C, ia C NMR 8 1 1 9.64 
ppm CON)); 

LU 1 -([[1 HM^torophanyt-S^hiazo W4~ptporf 

pyrroiidmo. mwiohydnxAlorfdo as an otf-whto solid (melbno point - 180M62»C, 'fc 

NMR6119.3 ppm (CN)); and 

MM) 1 -fill ^(4K4^!hoxyph8ny1)-2-1hiBzo^Ml^ 

pyrrolidine, mononYdrochJoride as an olf-white solid (mailing points 1S4M&6°C, w C 
NMR 0 119.8 ppm (CN)). 

EXAMPLES 

Mfl1-{(4^lorophenyr)suifony1}-4^ 
mono hydrochloride 

A. Pre pc radon of the title compound as free base 

To a 200 ml flask containing 76 ml of CH*a, is added 4.0 g (20.0 mmol) of 1 - 
(red-bijtoxycarbonytamlno)ptpefldlne and 7.4 g (53.3 mmol) of K,cO, and the mixture 
fa cooled in an ice bath. To this cootod mfotfuro Is slowly added 2.30 g (1 3 3 mmol) of 
tho above cHorido compound prepared in 1 A) dissolved In 30 ml of CHjG*. The 
rcsutto.nl mixture is stirred at room temperature tor 3 days. The KjCd is than 
removed via filtration and the fitrare Is concentrated via rotov&ping. The crude form 
Is then purified on s'Jlca gei employing a SIMS/Blotage Flash chromatography system 
and a 3% solution of math an oJ h mathylena chloride ae the eluent to yield the 
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Intermediate H|p<t©r1^uTaxycamony1ajrtrra 

pyrrolkflrw In free boao form as a gofcton ol. DeprotectJon of this t-boc amine with 4.0 
M MCI in dtoxeno at room 1 emperature for 5 hour» yielded 1he ^hydrochloride salt of 
f HTJ4^|}erUny<]Brn*iolaoatyrh2<yano<3}-pyrrondIne as a wnfco solid. To an toe-odd 
mhdure ol this amine (300 mg. 0.97 rnmol), 30 ml of CHjCl, and 500 mg (4.02 mmol) 
ol KtfCOi wae etowV added 170 mg (031 mmol) of 4-cttorcbcruxncsulfonyt chloride 
dJseotved In IS ml CHjOj. The resulting mbtfure was stirred at lco<otd temperature 
for 2 hours and then si room temperature for 18 hours. FdOwtng an BOAoVator 
workup, the crude form Is then purified an s'itea get employing a SIMS/Bkftage Hash 
chromatograhy system and a 3% sofudon of methanol h methylene chloride as the 
eiueni to yield the title compound in free base form. 

B, Preparation of the tide compound 

After dissolving the free base compound prepared above h 16 ml 4.0 M HCJ in 
dtoxane, the reaction was stirred at room temperature for 6 hours and then 
concentrated vta a rotovap and then a high vacuum pump io obtain the tJile 
compound as a Qght green solid, m.p. 25Z , 4SS°C. 19 C NMR (pprn) «s 119.26. 

EXAMPLE 4 

FoDowino asae/iUaCy the procedure of Example 3, and using In place of the 4- 
chlojobenzenesu&onyi chloride therein, an equivalent amount of; 

a) cyclohexanecarbonyi chloride; 

b) 4<Worobonzoyl ohtorido; 

c) 4-(Wnuoromethy1)phony1&u[fonyl chloride; and 

d) phenylsutfonyl chiorida; 

there is obtained: 

A) t^^<^ohexylcartjorryf>^pertd^ 

monohydrocWodde as a white ootid (matting point > 300°C, "C NMR 6 1 10.61 ppm 

my, 
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0) 1 {Q1-(4-c*)orotxjnzcy1HiJ^dhyna 

tnonohydhxhlorida as a white solid (meWng point » 1 52M 5S«C, ^ NMR 6 1 18.28 
Ppm(CN)); 

C) 14flH4^uorom9tty0p^eny^&on^ 

pyrralidlnci monohydiochkirldo os a wttitc solid (melting pofrit > 300°C, ™C NMR 6 
> 1 9.25 ppfn (CN)); end 

D) l^(1i)henyt8t4fonyM^peridlnyi)an^^ 

monohydrochtorws as a white solid (metthg point > S00°C, ,B C KMR 5 1 1 9.58 ppm 
EXAMPLE 5 

?-(II^ {(>1-Huorobonzoy0amho]cycionoxy0amino3QCOty^2-C7ano-, SVpymsldme, 
mononydrochTortda 

PreparatTon of the title compound In Free Base Form: 

To a tOO ml flask containing 30 ml of THF fc added 0-325 g (t .38 mmof) of HM(^ 
fluorab8nzoy0amlao)cyctol^x7l)arnino and 0.285 g of K^CO, and the mixture l« cooled In on 
Ice bath. To this cooled mixture Is atowty added O.T20 g (0.6* mmof) of 1-cWoroac«tyt-2- 
(8>cyanopynt)!ldlne tn 1 0 ml of THF. The resufcant mixture is sHrred at room temperature 
tor s days. The potassium salts are then removed via /torn fan and the filtrate is 
concentrated v a rrtovaping. The crude form is then purified on sf»ca get employing a 
6JM8/Bloiage Ftash chromatography system with a 5% solution of methanol In methylene 
chloride as Ihe efuent to yield Ihe bile compound In free base form as white solid. 

Preparation of the Tftio Compound! 

Alter disserving tfie free base compound prepared above n 20 ml of dry ethyl acetate, 
hydrogen chloride gas Is bubbled into the solution tor 20 seconds. Tho reaction was stirred 
for 1 s min and then concentrated vta rotovap, washed twice wtth 10 ml of anhydrous diethyl 
ether and dried under high vacuum pumping to obtain the title compound es white solid, 
m,p. Zir-ZH'C., ,8 C NMR 110.29 ppm (CN)); 

The starting material can be prepared e.g. as faTow 
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Synthesis* nueteophBe: 1^a^^mb«nzDyi)amnoJcyclohexylJarrtnK 
To an Ice-cold solution of trona-M^lamlnocyctonexane (4.32 g. 37-9 mmoi) and KjOOj 
(7.0 g. 50.5 mrnol) In 76 ml of CHiCb fe added a solution of benzoyl chtoride <1 .s ml. 12.Q 
mmol} in 25 ml of CHjO, over 10 minute*. The resting rrrtrture b then sirred al Ice-waior 
temperature for2h. The potassium salts are (hen removed via filtration and the flftnate la 
concentrated vto rotovaptng, The residue la then parifened between CHjOi and waier. 
The product ts then extracted Into the CMbOi layer, dried over sodium sulfate and 
concentrated 10 obtain 1 -[4«((4-tIuoroben^)iimb»Jcyo^iyl]arnno as a white soUd. 

Formulation fagmpto 

Tablets, each containing 60 mg of active ingredients, e.g., 
(benroytarnrw) cydobexy1]amlro]acety^ b free base form, 

can be prepared as foflpwa: 



CornpOTltton (for 10,000 tab tots) 


Active Ingredient 


500.0 g 


Lactose 


600.0 g 


Potato starch 


362.0 g 


Gelatin 


fi.Og 


Tata 


60.0 g 


Magnesium etearato 


ID.Og 


SItea (htghry dEpor.se) 


2O.O9 


Ettiancl 





The active Ingmdionf la mixed with the lactose and 292 g of potato stanch, and the 
mixture b moistened using an alcoholic solution of the getatti and granulated by 
means of a sieve. After drying, the remainder 0/ the potato starch, the talc, the 
magnesium etearate and the highly disperse ej&cb are admixed and the mixture Is 
compressed to gfve tablets of wight 143.0 mg ooch and acme mgredJarrt content 
50,0 mg which, if desired, can be provided wtth breakkig notches for finer adjustment 
of the dose. 
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WHAT IS CLAIMED 13: 



1. A compound ol formula I: 




where Y Is ©elected from the group consisting of: 



a) a group of tho formula R-| 



is en uneubaHuted pyridine or pyrtmldne ring; a pyricino or pyn'midm& ring 
which is mono or independently rji-subsMutad by halo, trKluorornolhyl, 
cyano, rvtno or C, goflcyl; unsubstlruted benzoyl; a benzoyl group which is 
mono- or di -substituted by helo or C^Ikyl; Ci.*altycarborTyl; dW3v 
♦alkybrninocarbonyl; unsubelHutsd phenylanhwcaitjonyt or a 
prjcnylaminocarbonyt group which Is mono- or cfl-sub^ituted on the phenyf 
ring by halo or C>,Biky1; 



is an unsubsftuted pyricfne, pyiirnkSne or phenyl ring; a pyridine, 
pyrlrnidlne or phenyl ring which is mono- or independently dl-fiubsttuted by 
halo, trifboremethyi, cyano, nffro or t^^afcyl; an unsubstlluted 
phcnyfcuJforryl group; a phenyteulfonyl group which Is mono- ord- 
Eubctituted on the phonyi ring by halo, trinuorometrryl, cyano, nitro or C h 
*aJkyf; unaubetiuted benzoyl; a benzoyl group which Is mono- or <S- 
substttuted by halo or Cwafcyl; C^kytcarbonyt; thlenyt euUonyt 



b) a group of the formula 
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uneubsttutBd benzothiazole; or a benzothiazole group which te substituted 
on the phenyl ring by halo or Ci^Gcyt; 



b an unsubstitutod phenyl ring; or a phenyl ring which is mono- or cfl- 
nubatituted by halo or Chalky!; 



(9 an ureubsftuted phenytaulronyl group; a phanytsulfonyj group which Is 
mono- or dl-eubetituted on tho phenyl ring by halo, trifluoromethyl, cyano, 
nitro or C,^ alkyt, C^kylcarbonyl; dKCt^alltylamlnocaroonyl; 
uneubetituted benzoyl: a benzoyl group which Is mono- or dUeubalttuted by 
halo or C^lcyt: unsubatitutod phenytamhoearbeny^ 
phenytemtnocarbonyl which la mono- or d^ubstttuted on the phenyl tag 
by hato or d. a alkyr, a phenyVeubstitutod thJazote ring; or a phenyl- 
substituted thlazoks ring wherein too phenyl ring is mono- or df-eubsdTUted 
by hatoofC^aDascy; 

e) a {4^nly1bfCydoI2.25)Dct-Kyl)amlno group; 



c) a group of the formula 






b an uneubetiluted phenyl ring; or a phenyl ring which Is mono* or dl- 
subctHuted by halo, trfftuorom ethyl, cyano, nltro cr Cveslkyt; and 
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where R« is C^ydoaDcyl-cartonyl. H Z b N; or Ri I* CwcyctaaTKyl- 

carbonylamlno, H Z Is CH; 
and wherein the bond containing the wavy Una eJgrriflea (he pc*it of ajtochrnent of the 
"V group to the grycyk2-cyanopyno<lcftrTo moiety; 
or en acid addition sari thereof. 

2. A compound according to Cfafm 1 of formula ia: 



k an unsubsrnmed pyridine Of pyflmWIrie ring; a py/iu7ne or uyrlrnfcfine ring 
which b mono- or independently di-eubstltuted by halo, MJuorornerhyf or 
cyano; unaubstituted benzoyl; o benzoyl group which It rnonosubsffluted 
by halo or C« aJVyt; C t .*aIkylcarbonyt; dWJi^alXytamiriucwbonyt; 
uneueettuted phonytornloocarDOnyt; or a phenvtarninocarbony} group 
which te monoaubsWured on the phenyl ring by halo or Crafty!; 



te an onsubciftuted pyridine, pyrtmtdhe or phenyl ring; a pyridine, 
pyrhrtdfne or phenyl rtng which ia rnonoaubatftuted by halo, trHuofornethyl, 
cyano, nflro or Ci^aBcyl; an in substituted phenytouffbny) group; a 
phenyfculfonyl group which ie monoaubsfltuted on the phenyl ring by halo, 




where Y Is selected from the group consisting ot: 
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trtlluoromethyl, cyano. nttro or C^-eBcyt unsubeitaited benzoyl; a benzoyl 
group which * monosubstnutsd by halo or Cusfcyl: C^alkytoorfconyl; 
WerryJ euffocyl; un substituted bsnzothlazote: or e benzothbzole group 
which to substituted on the phenyl ring by haki or Ci^aJkyJ; 



an uneubsTtuted phenyl ring; or a phenyl ring which is monooubeKtuted 
by hak) or C M Blfcyt; 



it an unsubs*ltutud phenyteuftonyl group; a phenyteurionyl group which >o 
rnonosubstflutod on the phenyl ring by hato, trlfluoronnethyl, cyano, nrtro or C. 
eokyl; C^QJkyteQtbonyl; dj-d .alkyterntnocarbonyl: unsubsdtuted benzoyl; a 
benzoyl group which is monoeubetnuted by halo orCvoa&yf; unsubstitutod 
phorryiaminocaroonyl; pnenyfamlnocafbonyl which ta rnonosuhstirurcd on the 
phenyl rt>g by halo or d ,alkyi; a pheoyt-substoutod tttiaxd© ring; or a pherryt- 
substituted thiaTDte ring wberefrt the phenyl rfrig is monosubsftuted by halo or 
CuaiKoxy; 

e) a (4-penrylbicyclc^.fi^)o«-ty])arrirne group; and 



is an unsubalituted phenyl ring; or a phenyl ring which is monosubstnuted 
by halo, trifAjoromeoiyl, cyano, nHro orCnaUyl: 
or an acW addition salt thereot. 






3. A compound according to Claim 2 of formula lo: 
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a) 0 group of the formula ft 




h» an unsubeliluted pyridine or pyrimidino ring; a pyridlno or pyitrrfdbi© ring 
whfch Is monoBubetttutad by cNoro, trnuorornethyl orcyano or 
disubsb'luted by chloro; unsubsChJted benzoyl; a benzoyl group which is 
mori06Vbsffiuted by chloro, mottry? or ethyl; Ctflkykaibonyl; di-d- 
(akyiamtnocorbonyl; unsubetrtutBd phenytaminocarbonyl; or a 
phcnytamnocarbonyl group which la rrwnosubstttvted on the phenyl ring 
by chloro; 



Is an uneubelKuted pyridine, pyrin idino or phenyl ring; o pyridine, 
pyrimWIne or phenyl ring which Is monosubstinrted by chloro, 
trtftjoforoethyl or cyano; an unsubstituted phenyteulfonyf group; a 
phenyteulTonyl group wWoh te monosubstituicd on tho phenyl rtig by 
ch)oro or WHuoro methyl; unsubstjluted benzoyl; a benzoyl group which fe 
monoeubstttuted by chloro; Ci tafkylcorbonyl; Ihlenyl suYonyl; 
unsubstituted bonzothi azote; or a benzothl azote group which Is subsiftuted 
on the phenyl ring by ehforo; 





■* 
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ls an unsubstrfaited phenyl ring; or a phenyl ring which Is rnorioaubab'tuted 
byfluoro; 



Is an unsubctitutad pnenytsultanyl group; a phenyteulfonyl group which (a 
manosubstitirtcd on the phenyl ring by cNoro or trthjorometfr/t Ci. 
.aJkyioarbonyt; d-C, «alkylamfnocart»ny?: u/uubstituted benzoyl; a benzoyl 
group which is monoeubstituted by cWoro; uneubstituted 
phonykuninocaubonyt; phenytemkiccaitonyl which Is mono&iJbstiturarJ on 
the phenyl ring by chtoro; a phenyls bsttfutod thiazole ring; or a phenyl 
substituted thiazole ring whereto the pheny) ring is monoBubstltutfld by 
chloro or melhoxy; 

e) a Hl>«r<ytoicydoT2.2^3oct+y0«wn}nc group; and 



is an uneubettrutDd phenyl ring; or a phenyl rihg which is monosubstltuted 
by chloro or trrvuoromethyi: 
or an acid addition salt thereof. 

4, Tho compound aocorcflhg to anyone of claims 1 to 3 of selected from formulae 
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and 



(Hi). 



5. The compound according to any one of Claim* 1 to 4 which U setected from the 
group constetVtg of 

l^nM^nzoytamlnoJcydohox/lamlnoJacetylVZ-cyano-^ 

1-fJI I -[{4<hJc*opheny0suHwiyfH-P^ 

and 

THK4-l(4^borobenzoyI)arrtno)cy^ 

or, In each case, an acid addition salt thereof. 

6. The compound according to Claim S In free base form. 

7. A pharmaceutical composition comprising a pharmaceuticalfy acceptable ca/rier or 
d&wnt and a therapeutically effective amount of a compound according to any one of 
Claims 1 to 6, or a phaimacaudcaDy acceptable add addition salt thereof, 

8. Use of a compound acoordlng to any one of CtaJms t to 6 or e phermaceutfcaUy 
acceptable salt thereof for the manufacture of a medicament for inhibittio dfpepWyl 
pepidase-}V or for the prevention or treatment of diseases or conditions associated 
wtth efovatod levels of DPP-tV. 

9. Use according to clafan 8 for the manufacture of a medicament for the treatment of 
non-lnsuSn dependent diabetes metOtus, arthritis, obesity, osteoporosis and further 
enndtbona of fmpetred Qtuoosa tolerance. 
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1 0. A method of tnhtbRlng dipcpfidyl peptoaao4V or for preventing or treating 
cSssaeca or cone* bona aeeooiated *Kh elevated levels of DPP-JV comprising 
administer to a mammal in need of such treatment a jherapeuticaHy effective 
amount of a compound according to any one of Claim* 1 to 6. or a pharrnaccvtteoDy 
aooeptaWe add addition eatt thereof. 
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